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FIG. 2




Patent Application Publication  Feb. 22, 2024 Sheet 3 of 38 US 2024/0062869 A1




Patent Application Publication  Feb. 22, 2024 Sheet 4 of 38 US 2024/0062869 A1

Steps Today'
V1 355
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Pain Level

3

Session Time
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FIG. 4
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94, 120~

PATIENT PROFILE

Teatment plan:
130~ )

~ The following treatment plans are recommended for the
patient based on one or more probabilities of the user
complying with one or more exercise regimens and the
respective measure of benefit the one or more exercise
regimens provide the user.

1. Patient X should use treatment apparatus for 30 minutes
708~ a da‘y for 4 days to achieve an increased range of motion

> of Y%. The exercises include a first exercise of pedaling
the treatment apparatus for 30 minutes at a range of
motion of Z% at 5 miles per hour, a second exercise of
pedaling the treatment apparatus for 30 minutes at a range
of motion of Y% at 10 miles per hour, etc. The first and
second exercise satisfy a threshold compliance probability
and/or a threshold measure of benefit the exercise
regimens provide to the user.

71 D\N)_ Excluded Treatment Plan:

Patient X should not use treatment apparatus for longer
than 30 minutes a day due fo a heart condition.

180~ GUI Object Self | 182
7041 Video from Patient Video

o W~

700
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800~

( At a processing device )

Y ("802

Receive treatment data pertaining to a user, where the
freatment data includes one or more characteristics of the user

¥ 7 804

Determine, via one or more trained machine leaming models, a
respective measure of benefit one or more exercise regimens
provide the user, where the determining the respective measure
of benefit is based on the freatment data

3 806

Determine, via the one or more trained machine learning models,
one or more probabilities of the user complying with the one or
more exercise regimens

¥ /’808

Transmit a treatment plan to a computing device, where the
treatment plan is generated based on the one or more probabilities
and the respective measure of benefit the one or more exercise
regimens provide the user

FIG. 8
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800~

( At a processing device )
¥ ~902

Receive user input pertaining to a desired benefit, a desired pain
level, an indication of a probability of complying with a particular
exercise regimen, or some combination thereof

3 7 904

Generate, using at least the subset of the one or more exercises,
the treatment plan for the user to perform using the
treatment apparatus, where the generating is further performed
based on the desired benefit, the desired pain level, the
indication of the probability of complying with the particular
exercise regimen, or some combination thereof

FIG. 9

1000~

( At a processing device )
¥ ~1002

Transmit, during a telemedicine session, a recommendation
pertaining to the treatment plan to a computing device

¥ I 1004

Receive, from the computing device, a selection of the
treatment plan

i 1006

Control, based on the treatment plan, the treatment
apparatus while the user uses the treatment apparatus

FIG. 10
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FiG. 12
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1200

AN
u

Treatment Plan:

1300 _|Your characteristics match characteristics of users in Cohort A. The
following treatment plans are recommended for the you based on
your characteristics and dasired results:

1. Use treatment apparatus for 2 sessions a day for 5 days to
improve cardiovascular health. In the first session, you should use
302 — the treatment apparatus at a speed of 5 miles per hour for 20 minutes
to achieve a minimal desired exertion level. In the second session,
you should use the treatment apparatus at a speed of 10 miles per
hour 30 minutes a day for 4 days to achieve a high desired exertion
level.

The prescribed exercise includes pedaling in a circular motion profile.

2.
Excluded Treatment Plan:
/
304 You should not use treatment apparatus for longer than 40 minutes a
day due to a cardiovascular health issue.
1306»*" SELF
GUI OBJECT VIDEO L~
1310
VIDEO FROM HEALTHCARE PROFESSIONAL
/,/V
1308

FIG. 13



Patent Application Publication  Feb. 22,2024 Sheet 13 of 38  US 2024/0062869 A1

1400
( AT A PROCESSING DEVICE ) ¥

RECEIVE, AT ACOMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A CARDIOVASCULAR HEALTH ISBUE OF A USER,
WHERE THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO 1402
EXERCISE SESSIONS THAT, BASED ON THE CARDIOVASCULAR HEALTH
ISSUE OF THE USER, ENABLE THE USER TQ PERFORM AN E EXERCISE
AT DIFFERENT EXERTION LEVELS

¥

WHILE THE USER UBES A TREATMENT APPARATUS TO PERFORM THE

FIRST TREATMENT PLAN FOR THE USER, RECEIVE CARDIOVASCULAR | ~1404

DATA FROM ONE OR MORE SENSOQRS CONFIGURED TO MEASURE THE
CARDIOVASCULAR DATA ASSOCIATED WITH THE USER

y

TRANSMIT THE CARDIOVASCULAR DATA, WHERE ONE OR MORE
MACHINE LEARNING MODELS ARE USED TO GENERATE A SECOND
TREATMENT PLAN, THE SECOND TREATMENT PLAN MODIFIES AT LEAST} N 14086
ONE EXERTION LEVEL, AND THE MODIFICATION IS BASED ON A
STANDARDIZED MEASURE OF PERCEIVED EXERTION, THE
CARDIOVASCULAR DATA, AND THE CARDIOVASCULAR HEALTH ISSUE

OF THE USER
A
RECEIVE THE SECOND TREATMENT PLAN 1408
A A
PRESENT T HE SECOND TREATMENT PLAN ON A DISPLAY 1410

FiG. 14
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1600
( AT A PROCESSING DEVICE ) ¥

¥

WHILE THE USER USES A TREATMENT APPARATUS TO PERFORM THE
FIRST TREATMENT PLAN FOR THE USER, RECEIVE FEEDBACK FROM
THE USER, WHERE THE FEEDBACK INCLUDES INPUT FROM A
MICROPHONE, A TOUCHSCREEN, A KEYBOARD, A MOUSE, A
TOUCHPAD, A WEARABLE DEVICE, THE COMPUTING DEVICE, OR SOME
COMBINATION THEREQGF

L1502

y

TRANSMIT THE FEEDBACK, WHEREIN THE ONE OR MORE MACHINE
LEARNING MODELS USES THE FEEDBACK TO GENERATE THE SECOND | ~ 1504
TREATMENT PLAN

FIG. 15
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1600
< AT APROCESSING DEVICE > T

A 4

DETERMINE A MAXIMUM TARGET HEART RATE FOR AUSER USING AN

ELECTROMECHANICAL MACHINE TO PERFORM A TREATMENT PLAN,

THE ELECTROMECHANICAL MACHINE S CONFIGURED TO BE 1602

MANIPULATED BY THE USER WHILE THE USER IS PERFORMING THE
TREATMENT PLAN

Y

RECEIVE, VIA AN INTERFACE, AN INPUT PERTAINING TO A PERCEIVED
EXERTION LEVEL OF THE USER, THE INTERFACE INCLUDING A DISPLAY 1604

CONFIGURED TO PRESENT INFORMATION PERTAINING TO THE %
TREATMENT PLAN

Y

BASED ON THE PERCEIVED EXERTION LEVEL AND THE MAXIMUM
HEART RATE, DETERMINE AN AMOUNT OF RESISTANCE FOR THE
ELECTROMECHANICAL MACHINE TO PROVIDE VIA ONE OR MORE | ~1606
PEDALS PHYSICALLY OR COMMUNICATIVELY COUPLED TO THE
ELECTROMECHANICAL MACHINE

Y
WHILE THE USER PERFORMS THE TREATMENT PLAN, CAUSE THE
ELECTROMECHANICAL MACHINE TO PROVIDE THE AMOUNT OF | ~1608
RESISTANCE

FIG. 16
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1700
< AT A PROCESSING DEVICE ) ¥

Y

DETERMINE WHETHER ONE OR MORE MESSAGES ARE RECEIVED, THE
ONE OR MORE MESSAGES ARE RECEIVED FROM AN
ELECTROMECHANICAL MACHINE, A SENSOR, THE INTERFACE, OR
SOME COMBINATION THEREOF, AND THE ONE OR MORE MESSAGES
PERTAIN TO A USER, THE USER'S USAGE OF THE
ELECTROMECHANICAL MACHINE, OR BOTH, AND THE
ELECTROMECHANICAL MACHINE IS CONFIGURED TO BE MANIPULATED
BY THE USER WHILE THE USER IS PERFORMING A TREATMENT PLAN

N1702

Y

RESPONSIVE TO DETERMINING THAT THE ONE OR MORE MESSAGES
HAVE NOT BEEN RECEIVED, DETERMINE, VIA ONE OR MORE MACHINE
LEARNING MODELS, ONE OR MORE PREVENTATIVE ACTIONS TO
PERFORM

| ~1704

A 4
CAUSE THE ONE OR MORE PREVENTATIVE ACTIONS 7O BE 1706
PERFORMED s

FIG- 17
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1800
< AT APROCESSING DEVICE ) ¥

A 4

RECEIVING, FROM ONE OR MORE SENSORS, ONE OR MORE
MEASUREMENTS ASSOCIATED WITH A USER, WHEREIN THE ONE OR
MORE MEASUREMENTS ARE RECEIVED WHILE THE USER PERFORMS A
TREATMENT PLAN, WHEREIN AN ELECTROMECHANICAL MACHINE IS
CONFIGURED TO BE MANIPULATED BY THE USER WHILE THE USER IS
PERFORMING THE TREATMENT PLAN

v

DETERMINE, BASED ON ONE OR MORE STANDARDIZED ALGORITHMS, A
PROBABILITY THAT THE ONE OR MORE MEASUREMENTS ARE
INDICATIVE OF THE USER SATISFYING A THRESHOLD FOR A
CONDITION, WHEREIN THE DETERMINING {S PERFORMED VIAONE OR | ~1804
MORE MACHINE LEARNING MODELS TRAINED TO DETERMINE A
PROBABILITY THAT THE USER INTERFACE SATISFIES THE THRESHOLD
FOR THE CONDITION

L1802

y
RESPONSIVE TO DETERMINING THAT THE ONE OR MORE
MEASUREMENTS INDICATE THE USER SATISFIES THE THRESHOLD FOR | /~1806
THE CONDITION, PERFORM ONE OR MORE PREVENTATIVE ACTIONS

FIG. 18
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1900
( AT APROCESSING DEVICE ) ¥

A 4

RECEIVING, FROM ONE OR MORE SENSORS, ONE OR MORE
MEASUREMENTS ASSOCIATED WITH A USER, WHEREIN THE ONE OR
MORE MEASUREMENTS ARE RECEIVED WHILE THE USER PERFORMS A 1902

TREATMENT PLAN, AND AN ELECTROMECHANICAL MACHINE IS
CONFIGURED TO BE MANIPULATED BY THE USER WHILE THE USER S
PERFORMING THE TREATMENT PLAN

A 4

DETERMINE, VIAONE OR MORE MACHINE LEARNING MODELS, ONE OR
MORE CONTENT ITEMS TO PRESENT TO THE USER, WHEREIN THE | ~1904

DETERMINING IS BASED ON THE ONE OR MORE MEASUREMENTS AND
ONE OR MORE CHARACTERISTICS OF THE USER

Y

WHILE THE USER PERFORMS THE TREATMENT PLAN USING THE
ELECTROMECHANICAL MACHINE, CAUSE PRESENTATION OF THE ONE
OR MORE CONTENT ITEMS ON AN INTERFACE, WHEREIN THE ONE OR
MORE CONTENT ITEMS INCLUDE AT LEAST INFORMATION RELATED TO | 1906
A STATE OF THE USER, AND THE STATE OF THE USER IS ASSOCIATED

WITH THE ONE OR MORE MEASUREMENTS, THE ONE OR MORE

CHARACTERISTICS, OR SOME COMBINATION THEREOF

FIG. 19
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2000
( AT APROCESSING DEVICE > ¥

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A BARIATRIC HEALTH ISSUE OF AUSER, WHEREIN
THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO EXERCISE
SESSIONS THAT, BASED ON THE BARIATRIC HEALTH ISSUE OF THE
USER, ENABLE THE USER TO PERFORM AN EXERCISE AT DIFFERENT
EXERTION LEVELS

2002

Y

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE 2004
BARIATRIC DATA FROM ONE OR MORE SENSORS CONFIGURED TO L

MEASURE THE BARIATRIC DATA ASSOCIATED WITH THE USER

A 4

TRANSMIT THE BARIATRIC DATA, WHEREIN ONE OR MORE MACHINE
LEARNING MODELS ARE USED TO GENERATE A SECOND TREATMENT
PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES AT LEAST

ONE EXERTION LEVEL AND THE MODIFICATION IS BASED ON A /\2006
STANDARDIZED MEASURE INCLUDING PERCEIVED EXERTION, THE
BARIATRIC DATA, AND THE BARIATRIC HEALTH ISSUE OF THE USER
A 4
RECEIVE THE SECOND TREATMENT PLAN | ~2008

FIG. 20
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2100
C AT APROCESSING DEVICE ) '

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A PULMONARY HEALTH ISSUE OF A USER,
WHEREIN THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO
EXERCISE SESSIONS THAT, BASED ON THE PULMONARY HEALTH ISSUE
OF THE USER, ENABLE THE USER TO PERFORM AN EXERCISE AT
DIFFERENT EXERTION LEVELS

L2102

A 4

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE
PULMONARY DATA FROM ONE OR MORE SENSORS CONFIGURED TO
MEASURE THE BARIATRIC DATA ASSOCIATED WITH THE USER

| ~2104

Y

TRANSMIT THE PULMONARY DATA, WHEREIN ONE OR MORE MACHINE
LEARNING MODELS ARE USED TO GENERATE A SECOND TREATMENT
PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES AT LEAST
ONE EXERTION LEVEL AND THE MODIFICATION IS BASED CN A
STANDARDIZED MEASURE {INCLUDING PERCEIVED EXERTION, THE
PULMONARY DATA, AND THE PULMONARY HEALTH ISSUE OF THE USER

| 2106

A 4

RECEIVE THE SECOND TREATMENT PLAN | 2108

FIG. 21
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2200
C AT APROCESSING DEVICE ) '

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A CARDIO-ONCOLOGIC HEALTH ISSUE OF A USER,
WHEREIN THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO
EXERCISE SESSIONS THAT, BASED ON THE CARDIO-ONCOLOGIC
HEALTH ISSUE OF THE USER, ENABLE THE USER TO PERFORM AN
EXERCISE AT DIFFERENT EXERTION LEVELS

|

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE
CARDIO-ONCOLOGIC DATA FROM ONE OR MORE SENSORS | 2204
CONFIGURED TO MEASURE THE CARDIO-ONCOLOGIC DATA
ASSOCIATED WITH THE USER

'

TRANSMIT THE CARDIO-ONCOLOGIC DATA, WHEREIN ONE OR MORE
MACHINE LEARNING MODELS ARE USED TO GENERATE A SECOND
TREATMENT PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES
AT LEAST ONE EXERTION LEVEL AND THE MODIFICATION IS BASED ON | 2206
A STANDARDIZED MEASURE INCLUDING PERCEIVED EXERTION, THE
CARDIO-ONCOLOGIC DATA, AND THE CARDIO-ONCOLOGIC HEALTH
ISSUE OF THE USER

¥
RECEIVE THE SECOND TREATMENT PLAN | 2208

L2202

FIG. 22
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2300
< AT APROCESSING DEVICE > ¥

A 4
RECEIVE, AT ACOMPUTING DEVICE, INFORMATION PERTAINING TO
ONE OR MORE USERS, WHEREIN THE INFORMATION PERTAINS TO A 112302

CARDIAC HEALTH OF THE ONE OR MORE USERS

A 4

DETERMINE, BASED ON THE INFORMATION, A PROBABILITY
ASSOCIATED WITH THE ELIGIBILITY OF ONE OR MORE USERS FOR
CARDIAC REHABILITATION, WHEREIN THE CARDIAC REHABILITATION
USES AN ELECTROMECHANICAL MACHINE

| ~2304

Y

RESPONSIVE TO DETERMINING THAT AT LEAST ONE OF THE ONE OR
MORE USERS IS ELIGIBLE FOR THE CARDIAC REHABILITATION,
PRESCRIBE A TREATMENT PLAN TO THE AT LEAST ONE USER,
WHEREIN THE TREATMENT PLAN PERTAINS TO THE CARDIAC

REHABILITATION AND INCLUDES USAGE OF THE ELECTROMECHANICAL

MACHINE AND WHEREIN THE DETERMINATION OF ELIGIBILITY ISONE  |/"2306

OF A MINIMUM PROBABILITY THRESHOLD, A CONDITION OF ELIGIBILITY,

AND A CONDITION OF NON-ELIGIBILITY

:

ASSIGN THE ELECTROMECHANICAL MACHINE TO THE USER TO BE
USED TO PERFORM THE TREATMENT PLAN PERTAINING TO THE  |/"2308
CARDIAC REHABILITATION

FIG. 23
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2400
( AT APROCESSING DEVICE ) ¥

A 4

RECEIVE, AT A COMPUTING DEVICE, ONE OR MORE CHARACTERISTICS
ASSOCIATED WITH THE USER, WHEREIN THE ONE OR MORE
CHARACTERISTICS INCLUDE PERSONAL INFORMATION, PERFORMANCE
INFORMATION, MEASUREMENT INFORMATION, COHORT INFORMATION,
FAMILIAL INFORMATION, HEALTHCARE PROFESSIONAL INFORMATION,
OR SOME COMBINATION THEREOF

N2402

A 4

DETERMINE, BASED ON THE ONE OR MORE CHARACTERISTICS, ONE
OR MORE CONDITIONS OF THE USER, WHEREIN THE ONE OR MCRE
CONDITIONS PERTAIN TO CARDIAC HEALTH, PULMONARY HEALTH,
BARIATRIC HEALTH, ONCOLOGIC HEALTH, OR SOME COMBINATION
THEREOF

| ~2404

\ 4

BASED ON THE ONE OR MORE CONDITIONS, IDENTIFY, USING ONE OR
MORE TRAINED MACHINE LEARNING MODELS, ONE OR MORE
SUBGROUPS REPRESENTING DIFFERENT PARTITIONS OF THE ONE OR

MORE CHARACTERISTICS TO PRESENT VIA A DISPLAY | ~2406

Y

PRESENT, VIA THE DISPLAY, THE ONE OR MORE SUBGROUPS | ~2408

FIG. 24
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2500
C AT APROCESSING DEVICE ) '

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A LONG-TERM CARE HEALTH ISSUE OF A USER,
WHEREIN THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO 2502
EXERCISE SESSIONS THAT, BASED ON THE LONG-TERM CARE HEALTH
ISSUE OF THE USER, ENABLE THE USER TO PERFORM AN EXERCISE AT
DIFFERENT EXERTION LEVELS

A 4

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE DATA 2504
FROM ONE OR MORE SENSORS CONFIGURED TO MEASURE THE DATA 2
ASSOCIATED WITH THE LONG-TERM CARE HEALTH ISSUE OF THE USER

Y

TRANSMIT THE BARIATRIC DATA, WHEREIN ONE OR MORE MACHINE
LEARNING MODELS ARE USED TO GENERATE A SECOND TREATMENT
PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES AT LEAST 2506
ONE EXERTION LEVEL AND THE MODIFICATION IS BASED CN A %
STANDARDIZED MEASURE {INCLUDING PERCEIVED EXERTION, THE
DATA, AND THE LONG-TERM CARE HEALTH ISSUE OF THE USER

A 4

RECEIVE THE SECOND TREATMENT PLAN | 2508

FIG. 25
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2600
( AT APROCESSING DEVICE ) ¥

h 4
RECEIVE, AT A COMPUTING DEVICE, ONE OR MORE REQUESTS TO
INITIATE ONE OR MORE MONITORED SESSIONS OF THE ONE OR MORE {2602
USERS PERFORMING THE ONE OR MORE TREATMENT PLANS

y
DETERMINE, BASED ON ONE OR MORE RULES, WHETHER THE
COMPUTING DEVICE 1S CURRENTLY MONITORING A THRESHOLD | 2604
NUMBER OF SESSIONS

Y

RESPONSIVE TO DETERMINING THAT THE COMPUTING DEVICE IS NOT
CURRENTLY MONITORING THE THRESHOLD NUMBER OF SESSIONS, 2606

INITIATING VIA THE COMPUTING DEVICE AT LEAST ONE OF THE ONE OR 2
MORE MONITORED SESSIONS

FIG. 26
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2700
C AT APROCESSING DEVICE ) '

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A SEXUAL PERFORMANCE HEALTH ISSUE OF A
USER, WHEREIN THE FIRST TREATMENT PLAN INCLUDES AT LEAST
TWO EXERCISE THAT, BASED ON THE SEXUAL PERFORMANCE HEALTH
CARE {SSUE OF THE USER, ENABLE THE USER TO PERFORM AN
EXERCISE AT DIFFERENT EXERTION LEVELS

|

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE DATA
FROM ONE OR MORE SENSORS CONFIGURED TO MEASURE THE DATA | ~2704
ASSOCIATED WITH THE SEXUAL PERFORMANCE HEALTH ISSUE OF THE
USER

'

TRANSMIT THE BARIATRIC DATA, WHEREIN ONE OR MORE MACHINE
LEARNING MODELS ARE USED TO GENERATE A SECOND TREATMENT
PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES AT LEAST

LN2702

ONE EXERTION LEVEL AND THE MODIFICATION IS BASED CN A 2706
STANDARDIZED MEASURE {INCLUDING PERCEIVED EXERTION, THE
DATA, AND THE SEXUAL PERFORMANCE HEALTH ISSUE OF THE USER
A 4
RECEIVE THE SECOND TREATMENT PLAN | 2708

FIG. 27
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2800
C AT APROCESSING DEVICE ) '

A 4

RECEIVE, AT A COMPUTING DEVICE, A FIRST TREATMENT PLAN
DESIGNED TO TREAT A PROSTATE-RELATED HEALTH ISSUE OF A USER,
WHEREIN THE FIRST TREATMENT PLAN INCLUDES AT LEAST TWO
EXERCISE THAT, BASED ON THE PROSTATE-RELATED HEALTH CARE
ISSUE OF THE USER, ENABLE THE USER TO PERFORM AN EXERCISE AT
DIFFERENT EXERTION LEVELS

|

WHILE THE USER USES AN ELECTROMECHANICAL MACHINE TO
PERFORM THE FIRST TREATMENT PLAN FOR THE USER, RECEIVE DATA
FROM ONE OR MORE SENSORS CONFIGURED TO MEASURE THE DATA | ~2504
ASSOCIATED WITH THE PROSTATE-RELATED HEALTH ISSUE OF THE
USER

'

TRANSMIT THE BARIATRIC DATA, WHEREIN ONE OR MORE MACHINE
LEARNING MODELS ARE USED TO GENERATE A SECOND TREATMENT
PLAN, WHEREIN THE SECOND TREATMENT PLAN MODIFIES AT LEAST

L2502

ONE EXERTION LEVEL AND THE MODIFICATION IS BASED CN A /2506
STANDARDIZED MEASURE {INCLUDING PERCEIVED EXERTION, THE
DATA, AND THE PROSTATE-RELATED HEALTH ISSUE OF THE USER
A 4
RECEIVE THE SECOND TREATMENT PLAN | 2508

FIG. 28
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2900
C AT APROCESSING DEVICE ) '

Y

RECEIVE INFORMATION PERTAINING TO USERS USING ONE OR MORE
ELECTROMECHANICAL MACHINES TO PERFORM ONE OR MORE
TREATMENT PLANS, WHEREIN THE INFORMATION INCLUDES N2902
PERFORMANCE INFORMATION, PERSONAL INFORMATION,
MEASUREMENT INFORMATION, OR SOME COMBINATION THEREOF

y
DETERMINE, BASED ON THE INFORMATION, ONE OR MORE
SURVIVABILITY RATES OF ONE OR MORE PROCEDURES AND/OR | ~2904
ONE OR MORE QUALITY OF LIFE METRICS

Y

DETERMINE, USING ONE OR MORE MACHINE LEARNING MODELS, A
PROBABILITY THAT THE USER SATISFIES A THRESHOLD PERTAINING TO
THE ONE OR MORE SURVIVABILITY RATES OF THE ONE OR MCRE | 2906
PROCEDURES, THE ONE OR MORE QUALITY OF LIFE METRICS OR SOME
COMBINATION THEREOF

A\ 4
SELECT, BASED ON THE PROBABILITY, THE USER FOR THE 908
PROCEDURE L

FIG. 29
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3000
C AT A PROCESSING DEVICE > ¥

h 4
RECEIVE, AT A COMPUTING DEVICE, ONE OR MORE CHARACTERISTICS
OF A USER, WHEREIN THE ONE OR MORE CHARACTERISTICS PERTAIN

TO PERFORMANCE DATA, PERSONAL DATA, MEASUREMENT DATA, OR ~3002
SOME COMBINATION THEREOF

.

DETERMINE, BASED ON THE ONE OR MORE CHARACTERISTICS OF THE

USER, A PLURALITY OF COMORBID CONDITIONS ASSOCIATED WITH THE| 3004
USER

Y

DETERMINE, USING ONE OR MORE MACHINE LEARNING MODELS, THE

TREATMENT PLAN FOR THE USER, WHEREIN, BASED ON THE ONE OR
MORE CHARACTERISTICS OF THE USER AND ONE OR MORE SIMILAR | ~3006
CHARACTERISTICS OF ONE OR MORE OTHER USERS, THE ONE OR

MORE MACHINE LEARNING MODELS DETERMINE THE TREATMENT PLAN

v
CONTROL, BASED ON THE TREATMENT PLAN, AN
ELECTROMECHANICAL MACHINE, WHEREIN THE ELECTROMECHANICAL

MACHINE IS CONFIGURED TO BE MANIPULATED BY THE USER WHILE /3008
THE USER PERFORMS THE TREATMENT PLAN

FIG. 30
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3100
( AT APROCESSING DEVICE > ‘-

A 4
RECEIVE, FROM ONE OR MORE DATA SOURCES, INFORMATION THAT
INCLUDES ONE OR MORE RISK FACTORS ASSOCIATED WITH A |.N3102
CARDIAC-RELATED EVENT FOR THE USER

A 4

GENERATE, USING ONE OR MORE TRAINED MACHINE LEARNING

MODELS, THE TREATMENT PLAN FOR THE USER, WHEREIN THE

TREATMENT PLAN IS GENERATED BASED ON THE INFORMATION

PERTAINING TO THE USER, AND THE TREATMENT PLAN INCLUDES ONE | ~3104

OR MORE EXERCISES ASSOCIATED WITH MANAGING THE ONE OR

MORE RISK FACTORS TO REDUCE A PROBABILITY OF A CARDIAC
INTERVENTION FOR THE USER

Y
TRANSMIT THE TREATMENT PLAN TO CAUSE THE
ELECTROMECHANICAL MACHINE TO IMPLEMENT THE ONE OR MORE | ~3106
EXERCISES

FIG. 31
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3200
< AT A PROCESSING DEVICE > ¥

Y

RECEIVE, FROM ONE OR MORE DATA SOURCES, INFORMATION
PERTAINING TO THE USER, WHEREIN THE INFORMATION {S
ASSOCIATED WITH ONE OR MORE CHARACTERISTICS OF THE USER S
BLOOD VESSELS

3202

Y

GENERATE, USING ONE OR MORE TRAINED MACHINE LEARNING
MODELS, THE TREATMENT PLAN FOR THE USER, WHEREIN THE
TREATMENT PLAN IS GENERATED BASED ON THE INFORMATION
PERTAINING TO THE USER, AND THE TREATMENT PLAN INCLUDES ONE
OR MORE EXERCISES ASSOCIATED WITH TRIGGERING ANGIOGENESIS
IN AT LEAST ONE OF THE USER S BLOOD VESSELS

| ~3204

\ 4
TRANSMIT THE TREATMENT PLAN TO CAUSE THE
ELECTROMECHANICAL MACHINE TO IMPLEMENT THE ONE OR MORE | ~3206
EXERCISES

FiG. 32
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3300
< AT APROCESSING DEVICE ) ¥

Y

RECEIVE ONE OR MORE CHARACTERISTICS OF THE USER, WHEREIN
THE ONE OR MORE CHARACTERISTICS COMPRISE PERSONAL
INFORMATION, PERFORMANCE INFORMATION, MEASUREMENT

INFORMATION, OR SOME COMBINATION THEREOF

3302

A

GENERATE, USING ONE OR MORE TRAINED MACHINE LEARNING

MODELS, THE TREATMENT PLAN FOR THE USER, WHEREIN THE

TREATMENT PLAN IS GENERATED BASED ON THE ONE OR MORE
CHARACTERISTICS OF THEUSER

| ~3304

A 4
PRESENT, VIA THE DISPLAY, AT LEAST A PORTION OF THE TREATMENT 3306
PLAN COMPRISING THE DIETARY PLAN 2

FiG. 33
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3400
C AT APROCESSING DEVICE ) i

Y

RECEIVE ONE OR MORE CHARACTERISTICS OF THE USER, WHEREIN
THE ONE OR MORE CHARACTERISTICS COMPRISE PERSONAL

INFORMATION, PERFORMANCE INFORMATION, MEASUREMENT ~3402
INFORMATION, OR SOME COMBINATION THEREOF
Y
RECEIVE ONE OR MORE VIDEO FEEDS FROM ONE OR MORE 3404
COMPUTING DEVICES ASSOCIATED WITH THE ONE OR MORE USERS 2
Y

PRESENT, INA RESPECTIVE PORTION OF A USER INTERFACE ON THE
DISPLAY, THE ONE OR MORE CHARACTERISTICS FOR EACH OF THE
ONE OR MORE USERS AND A RESPECTIVE VIDEO FEED ASSOCIATED
WITH EACH OF THE ONE OR MORE USERS, WHEREIN EACH | 3406
RESPECTIVE PORTION INCLUDES A GRAPHICAL ELEMENT THAT
PRESENTS REAL-TIME OR NEAR REAL-TIME ELECTROCARDIOGRAM
INFORMATION PERTAINING TO EACH OF THE ONE OR MORE USERS

FiG. 34
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3600
C AT APROCESSING DEVICE ) '

\ 4
PRESENT, IN A FIRST PORTION OF AUSER INTERFACE ON THE
DISPLAY, A VIDEO FEED FROM A COMPUTING DEVICE ASSQCIATED {3602
WITH AHEALTHCARE PROFESSIONAL

Y
PRESENT, IN A SECOND PORTION OF THE USER INTERFACE, A VIDEO
FEED FROM A COMPUTING DEVICE ASSOCIATED WITH THE USER

| ~3604

Y

RECEIVE, FROM ONE OR MORE WIRELESS SENSORS ASSOCIATED WITH
THE USER, MEASUREMENT PERTAINING TO THE USER WHILE THE USER
USES THE ELECTROMECHANICAL MACHINE TO PERFORM THE
TREATMENT PLAN, WHEREIN THE MEASUREMENT INFORMATION
INCLUDES A HEART RATE, A BLOOD PRESSURE, A BLOOD OXYGEN
LEVEL, OR SOME COMBINATION TEHREOF

| ~3606

\
PRESENT, INA THIRD PORTION OF THE USER INTERFACE, ONE OR
MORE GRAPHICAL ELEMENTS REPRESENTING THE MEASUREMENT | /3608

INFORMATION

FiG. 36
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SYSTEMS AND METHODS FOR USING AI
ML TO PREDICT, BASED ON DATA
ANALYTICS OR BIG DATA, AN OPTIMAL
NUMBER OR RANGE OF REHABILITATION
SESSIONS FOR A USER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of and
claims priority to and the benefit of U.S. patent application
Ser. No. 17/736,891, filed May 4, 2022 (Attorney Docket
No. 91346-15100), titled “Systems and Methods for Using
Artificial Intelligence to Implement a Cardio Protocol via a
Relay-Based System,” which is a continuation-in-part of and
claims priority to and the benefit of U.S. patent application
Ser. No. 17/379,542, filed Jul. 19, 2021 (Attorney Docket
No. 91346-5702), titled “System and Method for Using
Artificial Intelligence in Telemedicine-Enabled Hardware to
Optimize Rehabilitative Routines Capable of Enabling
Remote Rehabilitative Compliance” (now U.S. Pat. No.
11,328,807, issued May 10, 2022), which is a continuation
of and claims priority to and the benefit of U.S. patent
application Ser. No. 17/146,705, filed Jan. 12, 2021 (Attor-
ney Docket No. 91346-5701), titled “System and Method for
Using Artificial Intelligence in Telemedicine-Enabled Hard-
ware to Optimize Rehabilitative Routines Capable of
Enabling Remote Rehabilitative Compliance,” which is a
continuation-in-part of and claims priority to and the benefit
of U.S. patent application Ser. No. 17/021,895, filed Sep. 15,
2020 (Attorney Docket No. 91346-1410), titled “Telemedi-
cine for Orthopedic Treatment” (now U.S. Pat. No. 11,071,
597, issued Jul. 27, 2021), which claims priority to and the
benefit of U.S. Provisional Patent Application Ser. No.
62/910,232, filed Oct. 3, 2019 (Attorney Docket No. 91346-
1400), titled “Telemedicine for Orthopedic Treatment,” the
entire disclosures of which are hereby incorporated by
reference for all purposes. The application U.S. patent
application Ser. No. 17/146,705 also claims priority to and
the benefit of U.S. Provisional Patent Application Ser. No.
63/113,484, filed Nov. 13, 2020 (Attorney Docket No.
91346-5700), titled “System and Method for Use of Artifi-
cial Intelligence in Telemedicine-Enabled Hardware to Opti-
mize Rehabilitative Routines for Enabling Remote Reha-
bilitative Compliance,” the entire disclosures of which are
hereby incorporated by reference for all purposes.

BACKGROUND

[0002] Remote medical assistance, also referred to, inter
alia, as remote medicine, telemedicine, telemed, telmed,
tel-med, or telehealth, is an at least two-way communication
between a healthcare professional or providers, such as a
physician or a physical therapist, and a patient using audio
and/or audiovisual and/or other sensorial or perceptive (e.g.,
tactile, gustatory, haptic, pressure-sensing-based or electro-
magnetic (e.g., neurostimulation) communications (e.g., via
a computer, a smartphone, or a tablet). Telemedicine may aid
a patient in performing various aspects of a rehabilitation
regimen for a body part. The patient may use a patient
interface in communication with an assistant interface for
receiving the remote medical assistance via audio, visual,
audiovisual, or other communications described elsewhere
herein. Any reference herein to any particular sensorial
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modality shall be understood to include and to disclose by
implication a different one or more sensory modalities.
[0003] Telemedicine is an option for healthcare profes-
sionals to communicate with patients and provide patient
care when the patients do not want to or cannot easily go to
the healthcare professionals’ offices. Telemedicine, how-
ever, has substantive limitations as the healthcare profes-
sionals cannot conduct physical examinations of the
patients. Rather, the healthcare professionals must rely on
verbal communication and/or limited remote observation of
the patients.

[0004] Cardiovascular health refers to the health of the
heart and blood vessels of an individual. Cardiovascular
diseases or cardiovascular health issues include a group of
diseases of the heart and blood vessels, including coronary
heart disease, stroke, heart failure, heart arrhythmias, and
heart valve problems. It is generally known that exercise and
a healthy diet can improve cardiovascular health and reduce
the chance or impact of cardiovascular disease.

[0005] Various other markets are related to health condi-
tions associated with other portions and/or systems of a
human body. For example, other prevalent health conditions
pertain to pulmonary health, bariatric health, oncologic
health, prostate health, and the like. There is a large portion
of the population who are affected by one or more of these
health conditions. Treatment and/or rehabilitation for the
health conditions, as currently provided, is not adequate to
satisfy the massive demand prevalent in the population
worldwide.

SUMMARY

[0006] Aspects of the disclosed embodiments include sys-
tems and methods.

[0007] A computer-implemented system includes a treat-
ment apparatus configured to implement a treatment plan for
rehabilitation to be performed by a user and a processing
device configured to receive attribute data associated with
the user; generate, based on the rehabilitation to be per-
formed by the user, selected attribute data; determine, based
on the selected attribute data, the rehabilitation to be per-
formed by the user, and a rehabilitation goal associated with
the rehabilitation, one or more probabilities of attaining the
rehabilitation goal within respective one or more numbers of
rehabilitation sessions to be performed by the user using the
treatment apparatus; provide, based on the one or more
probabilities, an indication of the one or more numbers of
rehabilitation sessions; and generate, based on a selected
number of rehabilitation sessions from among the one or
more numbers of rehabilitation sessions, the treatment plan.
The treatment plan includes one or more exercises directed
to attaining the rehabilitation goal within the selected num-
ber of rehabilitation sessions.

[0008] Another aspect of the disclosed embodiments
includes a method for performing methods, operations,
steps, or functions described herein.

[0009] Another aspect of the disclosed embodiments
includes a system that includes a processing device and a
memory communicatively coupled to the processing device
and capable of storing instructions. The processing device
executes the instructions to perform any of the methods,
operations, or steps described herein.

[0010] Another aspect of the disclosed embodiments
includes a tangible, non-transitory computer-readable
medium storing instructions that, when executed, cause a
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processing device to perform any of the methods, opera-
tions, or steps disclosed herein.

[0011] Further areas of applicability of the present disclo-
sure will become apparent from the detailed description, the
claims, and the drawings. The detailed description and
specific examples are intended for purposes of illustration
only and are not intended to limit the scope of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The disclosure is best understood from the follow-
ing detailed description when read in conjunction with the
accompanying drawings. It is emphasized that, according to
common practice, the various features of the drawings are
not to-scale. On the contrary, the dimensions of the various
features are arbitrarily expanded or reduced for clarity.
[0013] For a detailed description of example embodi-
ments, reference will now be made to the accompanying
drawings in which:

[0014] FIG. 1 generally illustrates a block diagram of an
embodiment of a computer implemented system for man-
aging a treatment plan according to the principles of the
present disclosure;

[0015] FIG. 2 generally illustrates a perspective view of an
embodiment of a treatment apparatus according to the
principles of the present disclosure;

[0016] FIG. 3 generally illustrates a perspective view of a
pedal of the treatment apparatus of FIG. 2 according to the
principles of the present disclosure;

[0017] FIG. 4 generally illustrates a perspective view of a
person using the treatment apparatus of FIG. 2 according to
the principles of the present disclosure;

[0018] FIG. 5 generally illustrates an example embodi-
ment of an overview display of an assistant interface accord-
ing to the principles of the present disclosure;

[0019] FIG. 6 generally illustrates an example block dia-
gram of training a machine learning model to output, based
on data pertaining to the patient, a treatment plan for the
patient according to the principles of the present disclosure;
[0020] FIG. 7 generally illustrates an embodiment of an
overview display of the assistant interface presenting rec-
ommended treatment plans and excluded treatment plans in
real-time during a telemedicine session according to the
principles of the present disclosure;

[0021] FIG. 8 generally illustrates an example embodi-
ment of a method for optimizing a treatment plan for a user
to increase a probability of the user complying with the
treatment plan according to the principles of the present
disclosure;

[0022] FIG. 9 generally illustrates an example embodi-
ment of a method for generating a treatment plan based on
a desired benefit, a desired pain level, an indication of
probability of complying with a particular exercise regimen,
or some combination thereof according to the principles of
the present disclosure;

[0023] FIG. 10 generally illustrates an example embodi-
ment of a method for controlling, based on a treatment plan,
a treatment apparatus while a user uses the treatment appa-
ratus according to the principles of the present disclosure;
[0024] FIG. 11 generally illustrates an example computer
system according to the principles of the present disclosure;
[0025] FIG. 12 generally illustrates a perspective view of
a person using the treatment apparatus of FIG. 2, the patient
interface 50, and a computing device according to the
principles of the present disclosure;
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[0026] FIG. 13 generally illustrates a display of the com-
puting device presenting a treatment plan designed to
improve the user’s cardiovascular health according to the
principles of the present disclosure;

[0027] FIG. 14 generally illustrates an example embodi-
ment of a method for generating treatment plans including
sessions designed to enable a user to achieve a desired
exertion level based on a standardized measure of perceived
exertion according to the principles of the present disclo-
sure;

[0028] FIG. 15 generally illustrates an example embodi-
ment of a method for receiving input from a user and
transmitting the feedback to be used to generate a new
treatment plan according to the principles of the present
disclosure;

[0029] FIG. 16 generally illustrates an example embodi-
ment of a method for implementing a cardiac rehabilitation
protocol by using artificial intelligence and a standardized
measurement according to the principles of the present
disclosure;

[0030] FIG. 17 generally illustrates an example embodi-
ment of a method for enabling communication detection
between devices and performance of a preventative action
according to the principles of the present disclosure;
[0031] FIG. 18 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning to detect abnormal heart rhythms of a user
performing a treatment plan via an electromechanical
machine according to the principles of the present disclo-
sure;

[0032] FIG. 19 generally illustrates an example embodi-
ment of a method for residentially-based cardiac rehabilita-
tion by using an electromechanical machine and educational
content to mitigate risk factors and optimize user behavior
according to the principles of the present disclosure;
[0033] FIG. 20 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine to perform bariatric
rehabilitation via an electromechanical machine according
to the principles of the present disclosure;

[0034] FIG. 21 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine to perform pulmonary
rehabilitation via an electromechanical machine according
to the principles of the present disclosure;

[0035] FIG. 22 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine to perform cardio-onco-
logic rehabilitation via an electromechanical machine
according to the principles of the present disclosure;
[0036] FIG. 23 generally illustrates an example embodi-
ment of a method for identifying subgroups, determining
cardiac rehabilitation eligibility, and prescribing a treatment
plan for the eligible subgroups according to the principles of
the present disclosure;

[0037] FIG. 24 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning to provide an enhanced user interface
presenting data pertaining to cardiac health, bariatric health,
pulmonary health, and/or cardio-oncologic health for the
purpose of performing preventative actions according to the
principles of the present disclosure;

[0038] FIG. 25 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
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machine learning and telemedicine for long-term care via an
electromechanical machine according to the principles of the
present disclosure;

[0039] FIG. 26 generally illustrates an example embodi-
ment of a method for assigning users to be monitored by
observers where the assignment and monitoring are based on
promulgated regulations according to the principles of the
present disclosure;

[0040] FIG. 27 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine for cardiac and pulmo-
nary treatment via an electromechanical machine of sexual
performance according to the principles of the present
disclosure;

[0041] FIG. 28 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine for prostate-related
oncologic or other surgical treatment to determine a cardiac
treatment plan that uses via an electromechanical machine,
and where erectile dysfunction is secondary to the prostate
treatment and/or condition according to the principles of the
present disclosure;

[0042] FIG. 29 generally illustrates an example embodi-
ment of a method for determining, based on advanced
metrics of actual performance on an electromechanical
machine, medical procedure eligibility in order to ascertain
survivability rates and measures of quality of life criteria
according to the principles of the present disclosure;

[0043] FIG. 30 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and telemedicine to integrate rehabilita-
tion for a plurality of comorbid conditions according to the
principles of the present disclosure;

[0044] FIG. 31 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning and generic risk factors to improve car-
diovascular health such that the need for cardiac intervention
is mitigated according to the principles of the present
disclosure;

[0045] FIG. 32 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning to generate treatment plans to stimulate
preferred angiogenesis according to the principles of the
present disclosure;

[0046] FIG. 33 generally illustrates an example embodi-
ment of a method for using artificial intelligence and
machine learning to generate treatment plans including
tailored dietary plans for users according to the principles of
the present disclosure;

[0047] FIG. 34 generally illustrates an example embodi-
ment of a method for presenting an enhanced healthcare
professional user interface displaying measurement infor-
mation for a plurality of users according to the principles of
the present disclosure;

[0048] FIG. 35 generally illustrates an embodiment of an
enhanced healthcare professional display of the assistant
interface presenting measurement information for a plurality
of patients concurrently engaged in telemedicine sessions
with the healthcare professional according to the principles
of the present disclosure;

[0049] FIG. 36 generally illustrates an example embodi-
ment of a method for presenting an enhanced patient user
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interface displaying real-time measurement information dur-
ing a telemedicine session according to the principles of the
present disclosure;

[0050] FIG. 37 generally illustrates an embodiment of an
enhanced patient display of the patient interface presenting
real-time measurement information during a telemedicine
session according to the principles of the present disclosure;
[0051] FIG. 38 generally illustrates a block diagram of an
example computer-implemented system for predicting an
optimal number or range of rehabilitation sessions for a user
according to the principles of the present disclosure; and
[0052] FIG. 39 generally illustrates an example method
for predicting an optimal number or range of rehabilitation
sessions for a user according to the principles of the present
disclosure.

NOTATION AND NOMENCLATURE

[0053] Various terms are used to refer to particular system
components. Different companies may refer to a component
by different names—this document does not intend to dis-
tinguish between components that differ in name but not
function. In the following discussion and in the claims, the
terms “including” and “comprising” are used in an open-
ended fashion, and thus should be interpreted to mean
“including, but not limited to . . . . ”” Also, the term “couple”
or “couples” is intended to mean either an indirect or direct
connection. Thus, if a first device couples to a second device,
that connection may be through a direct connection or
through an indirect connection via other devices and con-
nections.

[0054] The terminology used herein is for the purpose of
describing particular example embodiments only, and is not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “a,” “an,” “the,” and “said” as used herein in
connection with any type of processing component config-
ured to perform various functions may refer to one process-
ing component configured to perform each and every func-
tion, or a plurality of processing components collectively
configured to perform each of the various functions. By way
of example, “A processor” configured to perform actions A,
B, and C may refer to one processor configured to perform
actions A, B, and C. In addition, “A processor” configured
to perform actions A, B, and C may also refer to a first
processor configured to perform actions A and B, and a
second processor configured to perform action C. Further,
“A processor” configured to perform actions A, B, and C
may also refer to a first processor configured to perform
action A, a second processor configured to perform action B,
and a third processor configured to perform action C. The
method steps, processes, and operations described herein are
not to be construed as necessarily requiring their perfor-
mance in the particular order discussed or illustrated, unless
specifically identified as an order of performance. It is also
to be understood that additional or alternative steps may be
employed. As used with respect to occurrence of an action
relative to another action, the term “if” may be interpreted
as “in response to.”

[0055] The terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections; however, these elements, compo-
nents, regions, layers and/or sections should not be limited
by these terms. These terms may be only used to distinguish
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one element, component, region, layer, or section from
another region, layer, or section. Terms such as “first,”
“second,” and other numerical terms, when used herein, do
not imply a sequence or order unless clearly indicated by the
context. Thus, a first element, component, region, layer, or
section discussed below could be termed a second element,
component, region, layer, or section without departing from
the teachings of the example embodiments. The phrase “at
least one of,” when used with a list of items, means that
different combinations of one or more of the listed items
may be used, and only one item in the list may be needed.
For example, “at least one of: A, B, and C” includes any of
the following combinations: A, B, C, A and B, A and C, B
and C, and A and B and C. In another example, the phrase
“one or more” when used with a list of items means there
may be one item or any suitable number of items exceeding
one.

[0056] Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” “top,” “bot-
tom,” “inside,” “outside,” “contained within,” “superimpos-
ing upon,” and the like, may be used herein. These spatially
relative terms can be used for ease of description to describe
one element’s or feature’s relationship to another element(s)
or feature(s) as illustrated in the figures. The spatially
relative terms may also be intended to encompass different
orientations of the device in use, or operation, in addition to
the orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
example term “below” can encompass both an orientation of
above and below. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spatially
relative descriptions used herein interpreted accordingly.

[0057] A “treatment plan” may include one or more treat-
ment protocols or exercise regimens, and each treatment
protocol or exercise regimen may include one or more
treatment sessions or one or more exercise sessions. Each
treatment session or exercise session may comprise one or
more session periods or exercise periods, where each session
period or exercise period may include at least one exercise
for treating the body part of the patient. In some embodi-
ments, exercises that improve the cardiovascular health of
the user are included in each session. For each session,
exercises may be selected to enable the user to perform at
different exertion levels. The exertion level for each session
may be based at least on a cardiovascular health issue of the
user and/or a standardized measure comprising a degree,
characterization or other quantitative or qualitative descrip-
tion of exertion. The cardiovascular health issues may
include, without limitation, heart surgery performed on the
user, a heart transplant performed on the user, a heart
arrhythmia of the user, an atrial fibrillation of the user,
tachycardia, bradycardia, supraventricular tachycardia, con-
gestive heart failure, heart valve disease, arteriosclerosis,
atherosclerosis, pericardial disease, pericarditis, myocardial
disease, myocarditis, cardiomyopathy, congenital heart dis-
ease, or some combination thereof. The cardiovascular
health issues may also include, without limitation, diagno-
ses, diagnostic codes, symptoms, life consequences, comor-
bidities, risk factors to health, life, etc. The exertion levels
may progressively increase between each session. For
example, an exertion level may be low for a first session,
medium for a second session, and high for a third session.
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The exertion levels may change dynamically during perfor-
mance of a treatment plan based on at least cardiovascular
data received from one or more sensors, the cardiovascular
health issue, and/or the standardized measure comprising a
degree, characterization or other quantitative or qualitative
description of exertion. Any suitable exercise (e.g., muscu-
lar, weight lifting, cardiovascular, therapeutic, neuromuscu-
lar, neurocognitive, meditating, yoga, stretching, etc.) may
be included in a session period or an exercise period. For
example, a treatment plan for post-operative rehabilitation
after a knee surgery may include an initial treatment protocol
or exercise regimen with twice daily stretching sessions for
the first 3 days after surgery and a more intensive treatment
protocol with active exercise sessions performed 4 times per
day starting 4 days after surgery. A treatment plan may also
include information pertaining to a medical procedure to
perform on the patient, a treatment protocol for the patient
using a treatment apparatus, a diet regimen for the patient,
a medication regimen for the patient, a sleep regimen for the
patient, additional regimens, or some combination thereof.
[0058] The terms telemedicine, telehealth, telemed, tele-
therapeutic, telemedicine, remote medicine, etc. may be
used interchangeably herein.

[0059] The term “optimal treatment plan” may refer to
optimizing a treatment plan based on a certain parameter or
factors or combinations of more than one parameter or
factor, such as, but not limited to, a measure of benefit which
one or more exercise regimens provide to users, one or more
probabilities of users complying with one or more exercise
regimens, an amount, quality or other measure of sleep
associated with the user, information pertaining to a diet of
the user, information pertaining to an eating schedule of the
user, information pertaining to an age of the user, informa-
tion pertaining to a sex of the user, information pertaining to
a gender of the user, an indication of a mental state of the
user, information pertaining to a genetic condition of the
user, information pertaining to a disease state of the user, an
indication of an energy level of the user, information per-
taining to a microbiome from one or more locations on or in
the user (e.g., skin, scalp, digestive tract, vascular system,
etc.), or some combination thereof.

[0060] As used herein, the term healthcare professional
may include a medical professional (e.g., such as a doctor,
a physician assistant, a nurse practitioner, a nurse, a thera-
pist, and the like), an exercise professional (e.g., such as a
coach, a trainer, a nutritionist, and the like), or another
professional sharing at least one of medical and exercise
attributes (e.g., such as an exercise physiologist, a physical
therapist, a physical therapy technician, an occupational
therapist, and the like). As used herein, and without limiting
the foregoing, a “healthcare professional” may be a human
being, a robot, a virtual assistant, a virtual assistant in virtual
and/or augmented reality, or an artificially intelligent entity,
such entity including a software program, integrated soft-
ware and hardware, or hardware alone.

[0061] Real-time may refer to less than or equal to 2
seconds. Near real-time may refer to any interaction of a
sufficiently short time to enable two individuals to engage in
a dialogue via such user interface, and will preferably but
not determinatively be less than 10 seconds but greater than
2 seconds.

[0062] Any of the systems and methods described in this
disclosure may be used in connection with rehabilitation.
Rehabilitation may be directed at cardiac rehabilitation,
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rehabilitation from stroke, multiple sclerosis, Parkinson’s
disease, myasthenia gravis, Alzheimer’s disease, any other
neurodegenerative or neuromuscular disease, a brain injury,
a spinal cord injury, a spinal cord disease, a joint injury, a
joint disease, post-surgical recovery, or the like. Rehabili-
tation can further involve muscular contraction in order to
improve blood flow and lymphatic flow, engage the brain
and nervous system to control and affect a traumatized area
to increase the speed of healing, reverse or reduce pain
(including arthralgias and myalgias), reverse or reduce stiff-
ness, recover range of motion, encourage cardiovascular
engagement to stimulate the release of pain-blocking hor-
mones or to encourage highly oxygenated blood flow to aid
in an overall feeling of well-being. Rehabilitation may be
provided for individuals of average weight in reasonably
good physical condition having no substantial deformities,
as well as for individuals more typically in need of reha-
bilitation, such as those who are elderly, obese, subject to
disease processes, injured and/or who have a severely lim-
ited range of motion. Unless expressly stated otherwise, is to
be understood that rehabilitation includes prehabilitation
(also referred to as “pre-habilitation” or “prehab”). Preha-
bilitation may be used as a preventative procedure or as a
pre-surgical or pre-treatment procedure. Prehabilitation may
include any action performed by or on a patient (or directed
to be performed by or on a patient, including, without
limitation, remotely or distally through telemedicine) to,
without limitation, prevent or reduce a likelihood of injury
(e.g., prior to the occurrence of the injury); improve recov-
ery time subsequent to surgery; improve strength subsequent
to surgery; or any of the foregoing with respect to any
non-surgical clinical treatment plan to be undertaken for the
purpose of ameliorating or mitigating injury, dysfunction, or
other negative consequence of surgical or non-surgical treat-
ment on any external or internal part of a patient’s body. For
example, a mastectomy may require prehabilitation to
strengthen muscles or muscle groups affected directly or
indirectly by the mastectomy. As a further non-limiting
example, the removal of an intestinal tumor, the repair of a
hernia, open-heart surgery or other procedures performed on
internal organs or structures, whether to repair those organs
or structures, to excise them or parts of them, to treat them,
etc., can require cutting through, dissecting and/or harming
numerous muscles and muscle groups in or about, without
limitation, the skull or face, the abdomen, the ribs and/or the
thoracic cavity, as well as in or about all joints and append-
ages. Prehabilitation can improve a patient’s speed of recov-
ery, measure of quality of life, level of pain, etc. in all the
foregoing procedures. In one embodiment of prehabilitation,
a pre-surgical procedure or a pre-non-surgical-treatment
may include one or more sets of exercises for a patient to
perform prior to such procedure or treatment. Performance
of'the one or more sets of exercises may be required in order
to qualify for an elective surgery, such as a knee replace-
ment. The patient may prepare an area of his or her body for
the surgical procedure by performing the one or more sets of
exercises, thereby strengthening muscle groups, improving
existing muscle memory, reducing pain, reducing stiffness,
establishing new muscle memory, enhancing mobility (i.e.,
improve range of motion), improving blood flow, and/or the
like.

[0063] The phrase, and all permutations of the phrase,
“respective measure of benefit with which one or more
exercise regimens may provide the user” (e.g., “measure of
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benefit,” “respective measures of benefit,” “measures of
benefit,” “measure of exercise regimen benefit,” “exercise
regimen benefit measurement,” etc.) may refer to one or
more measures of benefit with which one or more exercise
regimens may provide the user.

DETAILED DESCRIPTION

[0064] The following discussion is directed to various
embodiments of the present disclosure. Although one or
more of these embodiments may be preferred, the embodi-
ments disclosed should not be interpreted, or otherwise used,
as limiting the scope of the disclosure, including the claims.
In addition, one skilled in the art will understand that the
following description has broad application, and the discus-
sion of any embodiment is meant only to be exemplary of
that embodiment, and not intended to intimate that the scope
of the disclosure, including the claims, is limited to that
embodiment.

[0065] The following discussion is directed to various
embodiments of the present disclosure. Although one or
more of these embodiments may be preferred, the embodi-
ments disclosed should not be interpreted, or otherwise used,
as limiting the scope of the disclosure, including the claims.
In addition, one skilled in the art will understand that the
following description has broad application, and the discus-
sion of any embodiment is meant only to be exemplary of
that embodiment, and not intended to intimate that the scope
of the disclosure, including the claims, is limited to that
embodiment.

[0066] Determining a treatment plan for a patient having
certain characteristics (e.g., vital-sign or other measure-
ments; performance; demographic; psychographic; geo-
graphic; diagnostic; measurement- or test-based; medically
historic; behavioral historic; cognitive; etiologic; cohort-
associative; differentially diagnostic; surgical, physically
therapeutic, microbiome related, pharmacologic and other
treatments recommended; arterial blood gas and/or oxygen-
ation levels or percentages; glucose levels; blood oxygen
levels; insulin levels; psychographics; etc.) may be a tech-
nically challenging problem. For example, a multitude of
information may be considered when determining a treat-
ment plan, which may result in inefficiencies and inaccura-
cies in the treatment plan selection process. In a rehabilita-
tive setting, some of the multitude of information considered
may include characteristics of the patient such as personal
information, performance information, and measurement
information. The personal information may include, e.g.,
demographic, psychographic or other information, such as
an age, a weight, a gender, a height, a body mass index, a
medical condition, a familial medication history, an injury, a
medical procedure, a medication prescribed, or some com-
bination thereof. The performance information may include,
e.g., an elapsed time of using a treatment apparatus, an
amount of force exerted on a portion of the treatment
apparatus, a range of motion achieved on the treatment
apparatus, a movement speed of a portion of the treatment
apparatus, a duration of use of the treatment apparatus, an
indication of a plurality of pain levels using the treatment
apparatus, or some combination thereof. The measurement
information may include, e.g., a vital sign, a respiration rate,
a heartrate, a temperature, a blood pressure, a glucose level,
arterial blood gas and/or oxygenation levels or percentages,
or other biomarker, or some combination thereof. It may be
desirable to process and analyze the characteristics of a
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multitude of patients, the treatment plans performed for
those patients, and the results of the treatment plans for those
patients.

[0067] Further, another technical problem may involve
distally treating, via a computing apparatus during a tele-
medicine session, a patient from a location different than a
location at which the patient is located. An additional
technical problem is controlling or enabling, from the dif-
ferent location, the control of a treatment apparatus used by
the patient at the patient’s location. Oftentimes, when a
patient undergoes rehabilitative surgery (e.g., knee surgery),
a healthcare professional may prescribe a treatment appara-
tus to the patient to use to perform a treatment protocol at
their residence or at any mobile location or temporary
domicile. A healthcare professional may refer to a doctor,
physician assistant, nurse practitioner, nurse, chiropractor,
dentist, physical therapist, acupuncturist, physical trainer, or
the like. A healthcare professional may refer to any person
with a credential, license, degree, or the like in the field of
medicine, physical therapy, rehabilitation, or the like.
[0068] When the healthcare professional is located in a
different location from the patient and the treatment appa-
ratus, it may be technically challenging for the healthcare
professional to monitor the patient’s actual progress (as
opposed to relying on the patient’s word about their prog-
ress) in using the treatment apparatus, modify the treatment
plan according to the patient’s progress, adapt the treatment
apparatus to the personal characteristics of the patient as the
patient performs the treatment plan, and the like.

[0069] Additionally, or alternatively, a computer-imple-
mented system may be used in connection with a treatment
apparatus to treat the patient, for example, during a tele-
medicine session. For example, the treatment apparatus can
be configured to be manipulated by a user while the user is
performing a treatment plan. The system may include a
patient interface that includes an output device configured to
present telemedicine information associated with the tele-
medicine session. During the telemedicine session, the pro-
cessing device can be configured to receive treatment data
pertaining to the user. The treatment data may include one or
more characteristics of the user. The processing device may
be configured to determine, via one or more trained machine
learning models, at least one respective measure of benefit
which one or more exercise regimens provide the user.
Determining the respective measure of benefit may be based
on the treatment data. The processing device may be con-
figured to determine, via the one or more trained machine
learning models, one or more probabilities of the user
complying with the one or more exercise regimens. The
processing device may be configured to transmit the treat-
ment plan, for example, to a computing device. The treat-
ment plan can be generated based on the one or more
probabilities and the respective measure of benefit which the
one or more exercise regimens provide the user.

[0070] Accordingly, systems and methods, such as those
described herein, that receive treatment data pertaining to
the user of the treatment apparatus during telemedicine
session, may be desirable.

[0071] In some embodiments, the systems and methods
described herein may be configured to use a treatment
apparatus configured to be manipulated by an individual
while performing a treatment plan. The individual may
include a user, patient, or other a person using the treatment
apparatus to perform various exercises for prehabilitation,
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rehabilitation, stretch training, and the like. The systems and
methods described herein may be configured to use and/or
provide a patient interface comprising an output device
configured to present telemedicine information associated
with a telemedicine session.

[0072] In some embodiments, during an adaptive tele-
medicine session, the systems and methods described herein
may be configured to use artificial intelligence and/or
machine learning to assign patients to cohorts and to
dynamically control a treatment apparatus based on the
assignment. The term “adaptive telemedicine” may refer to
a telemedicine session dynamically adapted based on one or
more factors, criteria, parameters, characteristics, or the like.
The one or more factors, criteria, parameters, characteristics,
or the like may pertain to the user (e.g., heartrate, blood
pressure, perspiration rate, pain level, or the like), the
treatment apparatus (e.g., pressure, range of motion, speed
of motor, etc.), details of the treatment plan, and so forth.
[0073] In some embodiments, numerous patients may be
prescribed numerous treatment apparatuses because the
numerous patients are recovering from the same medical
procedure and/or suffering from the same injury. The numer-
ous treatment apparatuses may be provided to the numerous
patients. The treatment apparatuses may be used by the
patients to perform treatment plans in their residences, at
gyms, at rehabilitative centers, at hospitals, or at any suitable
locations, including permanent or temporary domiciles.
[0074] In some embodiments, the treatment apparatuses
may be communicatively coupled to a server. Characteristics
of the patients, including the treatment data, may be col-
lected before, during, and/or after the patients perform the
treatment plans. For example, any or each of the personal
information, the performance information, and the measure-
ment information may be collected before, during, and/or
after a patient performs the treatment plans. The results (e.g.,
improved performance or decreased performance) of per-
forming each exercise may be collected from the treatment
apparatus throughout the treatment plan and after the treat-
ment plan is performed. The parameters, settings, configu-
rations, etc. (e.g., position of pedal, amount of resistance,
etc.) of the treatment apparatus may be collected before,
during, and/or after the treatment plan is performed.
[0075] Each characteristic of the patient, each result, and
each parameter, setting, configuration, etc. may be time-
stamped and may be correlated with a particular step or set
of steps in the treatment plan. Such a technique may enable
the determination of which steps in the treatment plan lead
to desired results (e.g., improved muscle strength, range of
motion, etc.) and which steps lead to diminishing returns
(e.g., continuing to exercise after 3 minutes actually delays
or harms recovery).

[0076] Data may be collected from the treatment appara-
tuses and/or any suitable computing device (e.g., computing
devices where personal information is entered, such as the
interface of the computing device described herein, a clini-
cian interface, patient interface, or the like) over time as the
patients use the treatment apparatuses to perform the various
treatment plans. The data that may be collected may include
the characteristics of the patients, the treatment plans per-
formed by the patients, and the results of the treatment plans.
Further, the data may include characteristics of the treatment
apparatus. The characteristics of the treatment apparatus
may include a make (e.g., identity of entity that designed,
manufactured, etc. a treatment apparatus 70) of the treatment
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apparatus 70, a model (e.g., model number or other identifier
of'the model) of the treatment apparatus 70, a year (e.g., year
the treatment apparatus was manufactured) of the treatment
apparatus 70, operational parameters (e.g., engine tempera-
ture during operation, a respective status of each of one or
more sensors included in or associated with the treatment
apparatus 70, vibration measurements of the treatment appa-
ratus 70 in operation, measurements of static and/or
dynamic forces exerted internally or externally on the treat-
ment apparatus 70, etc.) of the treatment apparatus 70,
settings (e.g., range of motion setting, speed setting,
required pedal force setting, etc.) of the treatment apparatus
70, and the like. The data collected from the treatment
apparatuses, computing devices, characteristics of the user,
characteristics of the treatment apparatus, and the like may
be collectively referred to as “treatment data™ herein.

[0077] In some embodiments, the data may be processed
to group certain people into cohorts. The people may be
grouped by people having certain or selected similar char-
acteristics, treatment plans, and results of performing the
treatment plans. For example, athletic people having no
medical conditions who perform a treatment plan (e.g., use
the treatment apparatus for 30 minutes a day 5 times a week
for 3 weeks) and who fully recover may be grouped into a
first cohort. Older people who are classified obese and who
perform a treatment plan (e.g., use the treatment plan for 10
minutes a day 3 times a week for 4 weeks) and who improve
their range of motion by 75 percent may be grouped into a
second cohort.

[0078] In some embodiments, an artificial intelligence
engine may include one or more machine learning models
that are trained using the cohorts. In some embodiments, the
artificial intelligence engine may be used to identify trends
and/or patterns and to define new cohorts based on achieving
desired results from the treatment plans and machine learn-
ing models associated therewith may be trained to identify
such trends and/or patterns and to recommend and rank the
desirability of the new cohorts. For example, the one or more
machine learning models may be trained to receive an input
of characteristics of a new patient and to output a treatment
plan for the patient that results in a desired result. The
machine learning models may match a pattern between the
characteristics of the new patient and at least one patient of
the patients included in a particular cohort. When a pattern
is matched, the machine learning models may assign the new
patient to the particular cohort and select the treatment plan
associated with the at least one patient. The artificial intel-
ligence engine may be configured to control, distally and
based on the treatment plan, the treatment apparatus while
the new patient uses the treatment apparatus to perform the
treatment plan.

[0079] As may be appreciated, the characteristics of the
new patient (e.g., a new user) may change as the new patient
uses the treatment apparatus to perform the treatment plan.
For example, the performance of the patient may improve
quicker than expected for people in the cohort to which the
new patient is currently assigned. Accordingly, the machine
learning models may be trained to dynamically reassign,
based on the changed characteristics, the new patient to a
different cohort that includes people having characteristics
similar to the now-changed characteristics as the new
patient. For example, a clinically obese patient may lose
weight and no longer meet the weight criterion for the initial
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cohort, result in the patient’s being reassigned to a different
cohort with a different weight criterion.

[0080] A different treatment plan may be selected for the
new patient, and the treatment apparatus may be controlled,
distally (e.g., which may be referred to as remotely) and
based on the different treatment plan, the treatment appara-
tus while the new patient uses the treatment apparatus to
perform the treatment plan. Such techniques may provide
the technical solution of distally controlling a treatment
apparatus.

[0081] Further, the systems and methods described herein
may lead to faster recovery times and/or better results for the
patients because the treatment plan that most accurately fits
their characteristics is selected and implemented, in real-
time, at any given moment. “Real-time” may also refer to
near real-time, which may be less than 10 seconds or any
reasonably proximate difference between two different
times. As described herein, the term “results” may refer to
medical results or medical outcomes. Results and outcomes
may refer to responses to medical actions. The term “medi-
cal action(s)” may refer to any suitable action performed by
the healthcare professional, and such action or actions may
include diagnoses, prescription of treatment plans, prescrip-
tion of treatment apparatuses, and the making, composing
and/or executing of appointments, telemedicine sessions,
prescription of medicines, telephone calls, emails, text mes-
sages, and the like.

[0082] Depending on what result is desired, the artificial
intelligence engine may be trained to output several treat-
ment plans. For example, one result may include recovering
to a threshold level (e.g., 75% range of motion) in a fastest
amount of time, while another result may include fully
recovering (e.g., 100% range of motion) regardless of the
amount of time. The data obtained from the patients and
sorted into cohorts may indicate that a first treatment plan
provides the first result for people with characteristics simi-
lar to the patient’s, and that a second treatment plan provides
the second result for people with characteristics similar to
the patient.

[0083] Further, the artificial intelligence engine may be
trained to output treatment plans that are not optimal i.e.,
sub-optimal, nonstandard, or otherwise excluded (all
referred to, without limitation, as “excluded treatment
plans™) for the patient. For example, if a patient has high
blood pressure, a particular exercise may not be approved or
suitable for the patient as it may put the patient at unnec-
essary risk or even induce a hypertensive crisis and, accord-
ingly, that exercise may be flagged in the excluded treatment
plan for the patient. In some embodiments, the artificial
intelligence engine may monitor the treatment data received
while the patient (e.g., the user) with, for example, high
blood pressure, uses the treatment apparatus to perform an
appropriate treatment plan and may modity the appropriate
treatment plan to include features of an excluded treatment
plan that may provide beneficial results for the patient if the
treatment data indicates the patient is handling the appro-
priate treatment plan without aggravating, for example, the
high blood pressure condition of the patient. In some
embodiments, the artificial intelligence engine may modify
the treatment plan if the monitored data shows the plan to be
inappropriate or counterproductive for the user.

[0084] In some embodiments, the treatment plans and/or
excluded treatment plans may be presented, during a tele-
medicine or telehealth session, to a healthcare professional.
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The healthcare professional may select a particular treatment
plan for the patient to cause that treatment plan to be
transmitted to the patient and/or to control, based on the
treatment plan, the treatment apparatus. In some embodi-
ments, to facilitate telehealth or telemedicine applications,
including remote diagnoses, determination of treatment
plans and rehabilitative and/or pharmacologic prescriptions,
the artificial intelligence engine may receive and/or operate
distally from the patient and the treatment apparatus.

[0085] In such cases, the recommended treatment plans
and/or excluded treatment plans may be presented simulta-
neously with a video of the patient in real-time or near
real-time during a telemedicine or telehealth session on a
user interface of a computing apparatus of a healthcare
professional. The video may also be accompanied by audio,
text and other multimedia information and/or other sensorial
or perceptive (e.g., tactile, gustatory, haptic, pressure-sens-
ing-based or electromagnetic (e.g., neurostimulation). Real-
time may refer to less than or equal to 2 seconds. Near
real-time may refer to any interaction of a sufficiently short
time to enable two individuals to engage in a dialogue via
such user interface, and will generally be less than 10
seconds (or any suitably proximate difference or interval
between two different times) but greater than 2 seconds.
Presenting the treatment plans generated by the artificial
intelligence engine concurrently with a presentation of the
patient video may provide an enhanced user interface
because the healthcare professional may continue to visually
and/or otherwise communicate with the patient while also
reviewing the treatment plans on the same user interface.
The enhanced user interface may improve the healthcare
professional’s experience using the computing device and
may encourage the healthcare professional to reuse the user
interface. Such a technique may also reduce computing
resources (e.g., processing, memory, network) because the
healthcare professional does not have to switch to another
user interface screen to enter a query for a treatment plan to
recommend based on the characteristics of the patient. The
artificial intelligence engine may be configured to provide,
dynamically on the fly, the treatment plans and excluded
treatment plans.

[0086] In some embodiments, the treatment plan may be
modified by a healthcare professional. For example, certain
procedures may be added, modified or removed. In the
telehealth scenario, there are certain procedures that may not
be performed due to the distal nature of a healthcare pro-
fessional using a computing device in a different physical
location than a patient.

[0087] A technical problem may relate to the information
pertaining to the patient’s medical condition being received
in disparate formats. For example, a server may receive the
information pertaining to a medical condition of the patient
from one or more sources (e.g., from an electronic medical
record (EMR) system, application programming interface
(API), or any suitable system that has information pertaining
to the medical condition of the patient). That is, some
sources used by various healthcare professional entities may
be installed on their local computing devices and, addition-
ally and/or alternatively, may use proprietary formats.
Accordingly, some embodiments of the present disclosure
may use an API to obtain, via interfaces exposed by APIs
used by the sources, the formats used by the sources. In
some embodiments, when information is received from the
sources, the API may map and convert the format used by
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the sources to a standardized (i.e., canonical) format, lan-
guage and/or encoding (“format™ as used herein will be
inclusive of all of these terms) used by the artificial intelli-
gence engine. Further, the information converted to the
standardized format used by the artificial intelligence engine
may be stored in a database accessed by the artificial
intelligence engine when the artificial intelligence engine is
performing any of the techniques disclosed herein. Using the
information converted to a standardized format may enable
a more accurate determination of the procedures to perform
for the patient.

[0088] The various embodiments disclosed herein may
provide a technical solution to the technical problem per-
taining to the patient’s medical condition information being
received in disparate formats. For example, a server may
receive the information pertaining to a medical condition of
the patient from one or more sources (e.g., from an elec-
tronic medical record (EMR) system, application program-
ming interface (API), or any suitable system that has infor-
mation pertaining to the medical condition of the patient).
The information may be converted from the format used by
the sources to the standardized format used by the artificial
intelligence engine. Further, the information converted to
the standardized format used by the artificial intelligence
engine may be stored in a database accessed by the artificial
intelligence engine when performing any of the techniques
disclosed herein. The standardized information may enable
generating optimal treatment plans, where the generating is
based on treatment plans associated with the standardized
information. The optimal treatment plans may be provided
in a standardized format that can be processed by various
applications (e.g., telehealth) executing on various comput-
ing devices of healthcare professionals and/or patients.

[0089] A technical problem may include a challenge of
generating treatment plans for users, such treatment plans
comprising exercises that balance a measure of benefit
which the exercise regimens provide to the user and the
probability the user complies with the exercises (or the
distinct probabilities the user complies with each of the one
or more exercises). By selecting exercises having higher
compliance probabilities for the user, more efficient treat-
ment plans may be generated, and these may enable less
frequent use of the treatment apparatus and therefore extend
the lifetime or time between recommended maintenance of
or needed repairs to the treatment apparatus. For example, if
the user consistently quits a certain exercise but yet attempts
to perform the exercise multiple times thereafter, the treat-
ment apparatus may be used more times, and therefore suffer
more “wear-and-tear” than if the user fully complies with the
exercise regimen the first time. In some embodiments, a
technical solution may include using trained machine learn-
ing models to generate treatment plans based on the measure
of'benefit exercise regimens provide users and the probabili-
ties of the users associated with complying with the exercise
regimens, such inclusion thereby leading to more time-
efficient, cost-efficient, and maintenance-efficient use of the
treatment apparatus.

[0090] Insomeembodiments, the treatment apparatus may
be adaptive and/or personalized because its properties, con-
figurations, and positions may be adapted to the needs of a
particular patient. For example, the pedals may be dynami-
cally adjusted on the fly (e.g., via a telemedicine session or
based on programmed configurations in response to certain
measurements being detected) to increase or decrease a
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range of motion to comply with a treatment plan designed
for the user. In some embodiments, a healthcare professional
may adapt, remotely during a telemedicine session, the
treatment apparatus to the needs of the patient by causing a
control instruction to be transmitted from a server to treat-
ment apparatus. Such adaptive nature may improve the
results of recovery for a patient, furthering the goals of
personalized medicine, and enabling personalization of the
treatment plan on a per-individual basis.

[0091] Center-based rehabilitation may be prescribed for
certain patients that qualify and/or are eligible for cardiac
rehabilitation. Further, the use of exercise equipment to
stimulate blood flow and heart health may be beneficial for
a plethora of other rehabilitation, in addition to cardiac
rehabilitation, such as pulmonary rehabilitation, bariatric
rehabilitation, cardio-oncologic rehabilitation, orthopedic
rehabilitation, any other type of rehabilitation. However,
center-based rehabilitation suffers from many disadvan-
tages. For example, center-based access requires the patient
to travel from their place of residence to the center to use the
rehabilitation equipment. Traveling is a barrier to entry for
some because not all people have vehicles or desire to spend
money on gas to travel to a center. Further, center-based
rehabilitation programs may not be individually tailored to
a patient. That is, the center-based rehabilitation program
may be one-size fits all based on a type of medical condition
the patient underwent. In addition, center-based rehabilita-
tion require the patient to adhere to a schedule of when the
center is open, when the rehabilitation equipment is avail-
able, when the support staff is available, etc. In addition,
center-based rehabilitation, due to the fact the rehabilitation
is performed in a public center, lacks privacy. Center-based
rehabilitation also suffers from weather constraints in that
detrimental weather may prevent a patient from traveling to
the center to comply with their rehabilitation program.
[0092] Accordingly, home-based rehabilitation may solve
one or more of the issues related to center-based rehabili-
tation and provide various advantages over center-based
rehabilitation. For example, home-based rehabilitation may
require decreased days to enrollment, provide greater access
for patients to engage in the rehabilitation, and provide
individually tailored treatment plans based on one or more
characteristics of the patient. Further, home-based rehabili-
tation provides greater flexibility in scheduling, as the reha-
bilitation may be performed at any time during the day when
the user is at home and desires to perform the treatment plan.
There is no transportation barrier for home-based rehabili-
tation since the treatment apparatus is located within the
user’s residence. Home-based rehabilitation provides
greater privacy for the patient because the patient is per-
forming the treatment plan within their own residence. To
that end, the treatment plan implementing the rehabilitation
may be easily integrated in to the patient’s home routine.
The home-based rehabilitation may be provided to more
patients than center-based rehabilitation because the treat-
ment apparatus may be delivered to rural regions. Addition-
ally, home-based rehabilitation does not suffer from weather
concerns.

[0093] This disclosure may refer, inter alia, to “cardiac
conditions,” “cardiac-related events” (also called “CREs” or
“cardiac events”), “cardiac interventions” and “cardiac out-
comes.”

[0094] “Cardiac conditions,” as used herein, may refer to
medical, health or other characteristics or attributes associ-
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ated with a cardiological or cardiovascular state. Cardiac
conditions are descriptions, measurements, diagnoses, etc.
which refer or relate to a state, attribute or explanation of a
state pertaining to the cardiovascular system. For example,
if one’s heart is beating too fast for a given context, then the
cardiac condition describing that is “tachycardia”; if one has
had the left mitral valve of the heart replaced, then the
cardiac condition is that of having a replaced mitral valve.
If one has suffered a myocardial infarction, that term, too, is
descriptive of a cardiac condition. A distinguishing point is
that a cardiac condition reflects a state of a patient’s cardio-
vascular system at a given point in time. It is, however, not
an event or occurrence itself. Much as a needle can prick a
balloon and burst the balloon, deflating it, the state or
condition of the balloon is that it has been burst, while the
event which caused that is entirely different, i.e., the needle
pricking the balloon. Without limiting the foregoing, a
cardiac condition may refer to an already existing cardiac
condition, a change in state (e.g., an exacerbation or wors-
ening) in or to an existing cardiac condition, and/or an
appearance of a new cardiac condition. One or more cardiac
conditions of a user may be used to describe the cardiac
health of the user.

[0095] A “cardiac event,” “cardiac-related event” or
“CRE,” on the other hand, is something that has occurred
with respect to one’s cardiovascular system and it may be a
contributing, associated or precipitating cause of one or
more cardiac conditions, but it is the causative reason for the
one or more cardiac conditions or a contributing or associ-
ated reason for the one or more cardiac conditions. For
example, if an angioplasty procedure results in a rupture of
a blood vessel in the heart, the rupture is the CRE, while the
underlying condition that caused the angioplasty to fail was
the cardiac condition of having an aneurysm. The aneurysm
is a cardiac condition, not a CRE. The rupture is the CRE.
The angioplasty is the cause of the CRE (the rupture), but is
not a cardiac condition (a heart cannot be “angioplastic”).
The angioplasty procedure can also be deemed a CRE in and
of itself, because it is an active, dynamic process, not a
description of a state.

[0096] For example, and without limiting the foregoing,
CREs may include cardiac-related medical conditions and
events, and may also be a consequence of procedures or
interventions (including, without limitation, cardiac inter-
ventions, as defined infra) that may negatively affect the
health, performance, or predicted future performance of the
cardiovascular system or of any physiological systems or
health-related attributes of a patient where such systems or
attributes are themselves affected by the performance of the
patient’s cardiovascular system. These CREs may render
individuals, optionally with extant comorbidities, suscep-
tible to a first comorbidity or additional comorbidities or
independent medical problems such as, without limitation,
congestive heart failure, fatigue issues, oxygenation issues,
pulmonary issues, vascular issues, cardio-renal anemia syn-
drome (CRAS), muscle loss issues, endurance issues,
strength issues, sexual performance issues (such as erectile
dysfunction), ambulatory issues, obesity issues, reduction of
lifespan issues, reduction of quality-of-life issues, and the
like. “Issues,” as used in the foregoing, may refer, without
limitation, to exacerbations, reductions, mitigations, com-
promised functionings, eliminations, or other directly or
indirectly caused changes in an underlying condition or
physiological organ or psychological characteristic of the
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individual or the sequelae of any such change, where the
existence of at least one said issue may result in a diminution
of'the quality of life for the individual. The existence of such
an at least one issue may itself be remediated by reversing,
mitigating, controlling, or otherwise ameliorating the effects
of said exacerbations, reductions, mitigations, compromised
functionings, eliminations, or other directly or indirectly
caused changes in an underlying condition or physiological
organ or psychological characteristic of the individual or the
sequelae of such change. In general, when an individual
suffers a CRE, the individual’s overall quality of life may
become substantially degraded, compared to its prior state.

[0097] A “cardiac intervention™ is a process, procedure,
surgery, drug regimen or other medical intervention or
action undertaken with the intent to minimize the negative
effects of a CRE (or, if a CRE were to have positive effects,
to maximize those positive effects) that has already
occurred, that is about to occur or that is predicted to occur
with some probability greater than zero, or to eliminate the
negative effects altogether. A cardiac intervention may also
be undertaken before a CRE occurs with the intent to avoid
the CRE from occurring or to mitigate the negative conse-
quences of the CRE should the CRE still occur.

[0098] A “cardiac outcome” may be the result of either a
cardiac intervention or other treatment or the result ofa CRE
for which no cardiac intervention or other treatment has
been performed. For example, if a patient dies from the CRE
of a ruptured aorta due to the cardiac condition of an
aneurysm, and the death occurs because of, in spite of, or
without any cardiac interventions, then the cardiac outcome
is the patient’s death. On the other hand, if a patient has the
cardiac conditions of atherosclerosis, hypertension, and
dyspnea, and the cardiac intervention of a balloon angio-
plasty is performed to insert a stent to reduce the effects of
arterial stenosis (another cardiac condition), then the cardiac
outcome can be significantly improved cardiac health for the
patient. Accordingly, a cardiac outcome may generally refer,
in some examples, to both negative and positive outcomes.

[0099] To use an analogy of an automobile, an automotive
condition may be dirty oil. If the oil is not changed, it may
damage the engine. The engine damage is an automotive
condition, but the time when the engine sustains damage due
to the particulate matter in the oil is an “automotive-related
event,” the analogue to a CRE. If an automotive intervention
is undertaken, the oil will be changed before it can damage
the engine; or, if the engine has already been damaged, then
an automotive intervention involving specific repairs to the
engine will be undertaken. If ultimately the engine fails to
work, then the automotive outcome is a broken engine; on
the other hand, if the automotive interventions succeed, then
the automotive outcome is that the automobile’s perfor-
mance is brought back to a factory-standard or factory-
acceptable level.

[0100] Despite the multifarious problems arising out of the
foregoing quality-of-life issues, research has shown that
exercise rehabilitation programs can substantially mitigate
or ameliorate said issues as well as improve each affected
individual’s quality of life. In particular, such programs
enable these improvements by enhancing aerobic exercise
potential, increasing coronary perfusion, and decreasing
both anxiety and depression (which, inter alia, may be
present in patients suffering CREs). Moreover, participation
in cardiac rehabilitation has resulted in demonstrated reduc-
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tions in re-hospitalizations, in progressions of coronary
vascular disease, and in negative cardiac outcomes (e.g.,
death).

[0101] FIG. 1 shows a block diagram of a computer-
implemented system 10, hereinafter called “the system” for
managing a treatment plan. Managing the treatment plan
may include using an artificial intelligence engine to rec-
ommend treatment plans and/or provide excluded treatment
plans that should not be recommended to a patient.

[0102] The system 10 also includes a server 30 configured
to store and to provide data related to managing the treat-
ment plan. The server 30 may include one or more comput-
ers and may take the form of a distributed and/or virtualized
computer or computers. The server 30 also includes a first
communication interface 32 configured to communicate
with the clinician interface 20 via a first network 34. In some
embodiments, the first network 34 may include wired and/or
wireless network connections such as Wi-Fi, Bluetooth,
ZigBee, Near-Field Communications (NFC), cellular data
network, etc. The server 30 includes a first processor 36 and
a first machine-readable storage memory 38, which may be
called a “memory” for short, holding first instructions 40 for
performing the various actions of the server 30 for execution
by the first processor 36. The server 30 is configured to store
data regarding the treatment plan. For example, the memory
38 includes a system data store 42 configured to hold system
data, such as data pertaining to treatment plans for treating
one or more patients.

[0103] The system data store 42 may be configured to
store optimal treatment plans generated based on one or
more probabilities of users associated with complying with
the exercise regimens, and the measure of benefit with which
one or more exercise regimens provide the user. The system
data store 42 may hold data pertaining to one or more
exercises (e.g., a type of exercise, which body part the
exercise affects, a duration of the exercise, which treatment
apparatus to use to perform the exercise, repetitions of the
exercise to perform, etc.). When any of the techniques
described herein are being performed, or prior to or there-
after such performance, any of the data stored in the system
data store 42 may be accessed by an artificial intelligence
engine 11.

[0104] The server 30 may also be configured to store data
regarding performance by a patient in following a treatment
plan. For example, the memory 38 includes a patient data
store 44 configured to hold patient data, such as data
pertaining to the one or more patients, including data rep-
resenting each patient’s performance within the treatment
plan. The patient data store 44 may hold treatment data
pertaining to users over time, such that historical treatment
data is accumulated in the patient data store 44. The patient
data store 44 may hold data pertaining to measures of benefit
one or more exercises provide to users, probabilities of the
users complying with the exercise regimens, and the like.
The exercise regimens may include any suitable number of
exercises (e.g., shoulder raises, squats, cardiovascular exer-
cises, sit-ups, curls, etc.) to be performed by the user. When
any of the techniques described herein are being performed,
or prior to or thereafter such performance, any of the data
stored in the patient data store 44 may be accessed by an
artificial intelligence engine 11.

[0105] In addition, the determination or identification of:
the characteristics (e.g., personal, performance, measure-
ment, etc.) of the users, the treatment plans followed by the
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users, the measure of benefits which exercise regimens
provide to the users, the probabilities of the users associated
with complying with exercise regimens, the level of com-
pliance with the treatment plans (e.g., the user completed 4
out of 5 exercises in the treatment plans, the user completed
80% of an exercise in the treatment plan, etc.), and the
results of the treatment plans may use correlations and other
statistical or probabilistic measures to enable the partitioning
of or to partition the treatment plans into different patient
cohort-equivalent databases in the patient data store 44. For
example, the data for a first cohort of first patients having a
first determined measure of benefit provided by exercise
regimens, a first determined probability of the user associ-
ated with complying with exercise regimens, a first similar
injury, a first similar medical condition, a first similar
medical procedure performed, a first treatment plan fol-
lowed by the first patient, and/or a first result of the treatment
plan, may be stored in a first patient database. The data for
a second cohort of second patients having a second deter-
mined measure of benefit provided by exercise regimens, a
second determined probability of the user associated with
complying with exercise regimens, a second similar injury,
a second similar medical condition, a second similar medical
procedure performed, a second treatment plan followed by
the second patient, and/or a second result of the treatment
plan may be stored in a second patient database. Any single
characteristic, any combination of characteristics, or any
measures calculation therefrom or thereupon may be used to
separate the patients into cohorts. In some embodiments, the
different cohorts of patients may be stored in different
partitions or volumes of the same database. There is no
specific limit to the number of different cohorts of patients
allowed, other than as limited by mathematical combinatoric
and/or partition theory.

[0106] This measure of exercise benefit data, user com-
pliance probability data, characteristic data, treatment plan
data, and results data may be obtained from numerous
treatment apparatuses and/or computing devices over time
and stored in the database 44. The measure of exercise
benefit data, user compliance probability data, characteristic
data, treatment plan data, and results data may be correlated
in the patient-cohort databases in the patient data store 44.
The characteristics of the users may include personal infor-
mation, performance information, and/or measurement
information.

[0107] Inaddition to the historical treatment data, measure
of exercise benefit data, and/or user compliance probability
data about other users stored in the patient cohort-equivalent
databases, real-time or near-real-time information based on
the current patient’s treatment data, measure of exercise
benefit data, and/or user compliance probability data about
a current patient being treated may be stored in an appro-
priate patient cohort-equivalent database. The treatment
data, measure of exercise benefit data, and/or user compli-
ance probability data of the patient may be determined to
match or be similar to the treatment data, measure of
exercise benefit data, and/or user compliance probability
data of another person in a particular cohort (e.g., a first
cohort “A”, a second cohort “B” or a third cohort “C”, etc.)
and the patient may be assigned to the selected or associated
cohort.

[0108] In some embodiments, the server 30 may execute
the artificial intelligence (AI) engine 11 that uses one or
more machine learning models 13 to perform at least one of
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the embodiments disclosed herein. The server 30 may
include a training engine 9 capable of generating the one or
more machine learning models 13. The machine learning
models 13 may be trained to assign users to certain cohorts
based on their treatment data, generate treatment plans using
real-time and historical data correlations involving patient
cohort-equivalents, and control a treatment apparatus 70,
among other things. The machine learning models 13 may
be trained to generate, based on one or more probabilities of
the user complying with one or more exercise regimens
and/or a respective measure of benefit one or more exercise
regimens provide the user, a treatment plan at least a subset
of'the one or more exercises for the user to perform. The one
or more machine learning models 13 may be generated by
the training engine 9 and may be implemented in computer
instructions executable by one or more processing devices of
the training engine 9 and/or the servers 30. To generate the
one or more machine learning models 13, the training engine
9 may train the one or more machine learning models 13.
The one or more machine learning models 13 may be used
by the artificial intelligence engine 11.

[0109] The training engine 9 may be a rackmount server,
a router computer, a personal computer, a portable digital
assistant, a smartphone, a laptop computer, a tablet com-
puter, a netbook, a desktop computer, an Internet of Things
(IoT) device, any other desired computing device, or any
combination of the above. The training engine 9 may be
cloud-based or a real-time software platform, and it may
include privacy software or protocols, and/or security soft-
ware or protocols.

[0110] To train the one or more machine learning models
13, the training engine 9 may use a training data set of a
corpus of information (e.g., treatment data, measures of
benefits of exercises provide to users, probabilities of users
complying with the one or more exercise regimens, etc.)
pertaining to users who performed treatment plans using the
treatment apparatus 70, the details (e.g., treatment protocol
including exercises, amount of time to perform the exer-
cises, instructions for the patient to follow, how often to
perform the exercises, a schedule of exercises, parameters/
configurations/settings of the treatment apparatus 70
throughout each step of the treatment plan, etc.) of the
treatment plans performed by the users using the treatment
apparatus 70, and/or the results of the treatment plans
performed by the users, etc.

[0111] The one or more machine learning models 13 may
be trained to match patterns of treatment data of a user with
treatment data of other users assigned to a particular cohort.
The term “match” may refer to an exact match, a correlative
match, a substantial match, a probabilistic match, etc. The
one or more machine learning models 13 may be trained to
receive the treatment data of a patient as input, map the
treatment data to the treatment data of users assigned to a
cohort, and determine a respective measure of benefit one or
more exercise regimens provide to the user based on the
measures of benefit the exercises provided to the users
assigned to the cohort. The one or more machine learning
models 13 may be trained to receive the treatment data of a
patient as input, map the treatment data to treatment data of
users assigned to a cohort, and determine one or more
probabilities of the user associated with complying with the
one or more exercise regimens based on the probabilities of
the users in the cohort associated with complying with the
one or more exercise regimens. The one or more machine
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learning models 13 may also be trained to receive various
input (e.g., the respective measure of benefit which one or
more exercise regimens provide the user; the one or more
probabilities of the user complying with the one or more
exercise regimens; an amount, quality or other measure of
sleep associated with the user; information pertaining to a
diet of the user, information pertaining to an eating schedule
of the user; information pertaining to an age of the user,
information pertaining to a sex of the user; information
pertaining to a gender of the user; an indication of a mental
state of the user; information pertaining to a genetic condi-
tion of the user; information pertaining to a disease state of
the user; an indication of an energy level of the user; or some
combination thereof), and to output a generated treatment
plan for the patient.

[0112] The one or more machine learning models 13 may
be trained to match patterns of a first set of parameters (e.g.,
treatment data, measures of benefits of exercises provided to
users, probabilities of user compliance associated with the
exercises, etc.) with a second set of parameters associated
with an optimal treatment plan. The one or more machine
learning models 13 may be trained to receive the first set of
parameters as input, map the characteristics to the second set
of parameters associated with the optimal treatment plan,
and select the optimal treatment plan. The one or more
machine learning models 13 may also be trained to control,
based on the treatment plan, the treatment apparatus 70.
[0113] Using training data that includes training inputs
and corresponding target outputs, the one or more machine
learning models 13 may refer to model artifacts created by
the training engine 9. The training engine 9 may find patterns
in the training data wherein such patterns map the training
input to the target output, and generate the machine learning
models 13 that capture these patterns. In some embodiments,
the artificial intelligence engine 11, the database 33, and/or
the training engine 9 may reside on another component (e.g.,
assistant interface 94, clinician interface 20, etc.) depicted in
FIG. 1.

[0114] The one or more machine learning models 13 may
comprise, e.g., a single level of linear or non-linear opera-
tions (e.g., a support vector machine [SVM]) or the machine
learning models 13 may be a deep network, i.e., a machine
learning model comprising multiple levels of non-linear
operations. Examples of deep networks are neural networks
including generative adversarial networks, convolutional
neural networks, recurrent neural networks with one or more
hidden layers, and fully connected neural networks (e.g.,
each neuron may transmit its output signal to the input of the
remaining neurons, as well as to itself). For example, the
machine learning model may include numerous layers and/
or hidden layers that perform calculations (e.g., dot prod-
ucts) using various neurons.

[0115] Further, in some embodiments, based on subse-
quent data (e.g., treatment data, measures of exercise benefit
data, probabilities of user compliance data, treatment plan
result data, etc.) received, the machine learning models 13
may be continuously or continually updated. For example,
the machine learning models 13 may include one or more
hidden layers, weights, nodes, parameters, and the like. As
the subsequent data is received, the machine learning mod-
els 13 may be updated such that the one or more hidden
layers, weights, nodes, parameters, and the like are updated
to match or be computable from patterns found in the
subsequent data. Accordingly, the machine learning models
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13 may be re-trained on the fly as subsequent data is
received, and therefore, the machine learning models 13
may continue to learn.

[0116] The system 10 also includes a patient interface 50
configured to communicate information to a patient and to
receive feedback from the patient. Specifically, the patient
interface includes an input device 52 and an output device
54, which may be collectively called a patient user interface
52, 54. The input device 52 may include one or more
devices, such as a keyboard, a mouse, a touch screen input,
a gesture sensor, and/or a microphone and processor con-
figured for voice recognition. The output device 54 may take
one or more different forms including, for example, a
computer monitor or display screen on a tablet, smartphone,
or a smart watch. The output device 54 may include other
hardware and/or software components such as a projector,
virtual reality capability, augmented reality capability, etc.
The output device 54 may incorporate various different
visual, audio, or other presentation technologies. For
example, the output device 54 may include a non-visual
display, such as an audio signal, which may include spoken
language and/or other sounds such as tones, chimes, and/or
melodies, which may signal different conditions and/or
directions and/or other sensorial or perceptive (e.g., tactile,
gustatory, haptic, pressure-sensing-based or electromagnetic
(e.g., neurostimulation) communication devices. The output
device 54 may comprise one or more different display
screens presenting various data and/or interfaces or controls
for use by the patient. The output device 54 may include
graphics, which may be presented by a web-based interface
and/or by a computer program or application (App.). In
some embodiments, the patient interface 50 may include
functionality provided by or similar to existing voice-based
assistants such as Siri by Apple, Alexa by Amazon, Google
Assistant, or Bixby by Samsung.

[0117] In some embodiments, the output device 54 may
present a user interface that may present a recommended
treatment plan, excluded treatment plan, or the like to the
patient. The user interface may include one or more graphi-
cal elements that enable the user to select which treatment
plan to perform. Responsive to receiving a selection of a
graphical element (e.g., “Start” button) associated with a
treatment plan via the input device 54, the patient interface
50 may communicate a control signal to the controller 72 of
the treatment apparatus, wherein the control signal causes
the treatment apparatus 70 to begin execution of the selected
treatment plan. As described below, the control signal may
control, based on the selected treatment plan, the treatment
apparatus 70 by causing actuation of the actuator 78 (e.g.,
cause a motor to drive rotation of pedals of the treatment
apparatus at a certain speed), causing measurements to be
obtained via the sensor 76, or the like. The patient interface
50 may communicate, via a local communication interface
68, the control signal to the treatment apparatus 70.

[0118] As shown in FIG. 1, the patient interface 50
includes a second communication interface 56, which may
also be called a remote communication interface configured
to communicate with the server 30 and/or the clinician
interface 20 via a second network 58. In some embodiments,
the second network 58 may include a local area network
(LAN), such as an Ethernet network. In some embodiments,
the second network 58 may include the Internet, and com-
munications between the patient interface 50 and the server
30 and/or the clinician interface 20 may be secured via



US 2024/0062869 Al

encryption, such as, for example, by using a virtual private
network (VPN). In some embodiments, the second network
58 may include wired and/or wireless network connections
such as Wi-Fi, Bluetooth, ZigBee, Near-Field Communica-
tions (NFC), cellular data network, etc. In some embodi-
ments, the second network 58 may be the same as and/or
operationally coupled to the first network 34.

[0119] The patient interface 50 includes a second proces-
sor 60 and a second machine-readable storage memory 62
holding second instructions 64 for execution by the second
processor 60 for performing various actions of patient
interface 50. The second machine-readable storage memory
62 also includes a local data store 66 configured to hold data,
such as data pertaining to a treatment plan and/or patient
data, such as data representing a patient’s performance
within a treatment plan. The patient interface 50 also
includes a local communication interface 68 configured to
communicate with various devices for use by the patient in
the vicinity of the patient interface 50. The local commu-
nication interface 68 may include wired and/or wireless
communications. In some embodiments, the local commu-
nication interface 68 may include a local wireless network
such as Wi-Fi, Bluetooth, ZigBee, Near-Field Communica-
tions (NFC), cellular data network, etc.

[0120] The system 10 also includes a treatment apparatus
70 configured to be manipulated by the patient and/or to
manipulate a body part of the patient for performing activi-
ties according to the treatment plan. In some embodiments,
the treatment apparatus 70 may take the form of an exercise
and rehabilitation apparatus configured to perform and/or to
aid in the performance of a rehabilitation regimen, which
may be an orthopedic rehabilitation regimen, and the treat-
ment includes rehabilitation of a body part of the patient,
such as a joint or a bone or a muscle group. The treatment
apparatus 70 may be any suitable medical, rehabilitative,
therapeutic, etc. apparatus configured to be controlled dis-
tally via another computing device to treat a patient and/or
exercise the patient. The treatment apparatus 70 may be an
electromechanical machine including one or more weights,
an electromechanical bicycle, an electromechanical spin-
wheel, a smart-mirror, a treadmill, or the like. The body part
may include, for example, a spine, a hand, a foot, a knee, or
a shoulder. The body part may include a part of a joint, a
bone, or a muscle group, such as one or more vertebrae, a
tendon, or a ligament. As shown in FIG. 1, the treatment
apparatus 70 includes a controller 72, which may include
one or more processors, computer memory, and/or other
components. The treatment apparatus 70 also includes a
fourth communication interface 74 configured to communi-
cate with the patient interface 50 via the local communica-
tion interface 68. The treatment apparatus 70 also includes
one or more internal sensors 76 and an actuator 78, such as
a motor. The actuator 78 may be used, for example, for
moving the patient’s body part and/or for resisting forces by
the patient.

[0121] The internal sensors 76 may measure one or more
operating characteristics of the treatment apparatus 70 such
as, for example, a force, a position, a speed, a velocity,
and/or an acceleration. In some embodiments, the internal
sensors 76 may include a position sensor configured to
measure at least one of a linear motion or an angular motion
of'a body part of the patient. For example, an internal sensor
76 in the form of a position sensor may measure a distance
that the patient is able to move a part of the treatment
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apparatus 70, where such distance may correspond to a
range of motion that the patient’s body part is able to
achieve. In some embodiments, the internal sensors 76 may
include a force sensor configured to measure a force applied
by the patient. For example, an internal sensor 76 in the form
of a force sensor may measure a force or weight the patient
is able to apply, using a particular body part, to the treatment
apparatus 70.

[0122] The system 10 shown in FIG. 1 also includes an
ambulation sensor 82, which communicates with the server
30 via the local communication interface 68 of the patient
interface 50. The ambulation sensor 82 may track and store
a number of steps taken by the patient. In some embodi-
ments, the ambulation sensor 82 may take the form of a
wristband, wristwatch, or smart watch. In some embodi-
ments, the ambulation sensor 82 may be integrated within a
phone, such as a smartphone.

[0123] The system 10 shown in FIG. 1 also includes a
goniometer 84, which communicates with the server 30 via
the local communication interface 68 of the patient interface
50. The goniometer 84 measures an angle of the patient’s
body part. For example, the goniometer 84 may measure the
angle of flex of a patient’s knee or elbow or shoulder.
[0124] The system 10 shown in FIG. 1 also includes a
pressure sensor 86, which communicates with the server 30
via the local communication interface 68 of the patient
interface 50. The pressure sensor 86 measures an amount of
pressure or weight applied by a body part of the patient. For
example, pressure sensor 86 may measure an amount of
force applied by a patient’s foot when pedaling a stationary
bike.

[0125] The system 10 shown in FIG. 1 also includes a
supervisory interface 90 which may be similar or identical to
the clinician interface 20. In some embodiments, the super-
visory interface 90 may have enhanced functionality beyond
what is provided on the clinician interface 20. The supervi-
sory interface 90 may be configured for use by a person
having responsibility for the treatment plan, such as an
orthopedic surgeon.

[0126] The system 10 shown in FIG. 1 also includes a
reporting interface 92 which may be similar or identical to
the clinician interface 20. In some embodiments, the report-
ing interface 92 may have less functionality from what is
provided on the clinician interface 20. For example, the
reporting interface 92 may not have the ability to modify a
treatment plan. Such a reporting interface 92 may be used,
for example, by a biller to determine the use of the system
10 for billing purposes. In another example, the reporting
interface 92 may not have the ability to display patient
identifiable information, presenting only pseudonymized
data and/or anonymized data for certain data fields concern-
ing a data subject and/or for certain data fields concerning a
quasi-identifier of the data subject. Such a reporting inter-
face 92 may be used, for example, by a researcher to
determine various effects of a treatment plan on different
patients.

[0127] The system 10 includes an assistant interface 94 for
an assistant, such as a doctor, a nurse, a physical therapist,
or a technician, to remotely communicate with the patient
interface 50 and/or the treatment apparatus 70. Such remote
communications may enable the assistant to provide assis-
tance or guidance to a patient using the system 10. More
specifically, the assistant interface 94 is configured to com-
municate a telemedicine signal 96, 97, 98a, 985, 994, 995
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with the patient interface 50 via a network connection such
as, for example, via the first network 34 and/or the second
network 58. The telemedicine signal 96, 97, 984, 985, 99a,
996 comprises one of an audio signal 96, an audiovisual
signal 97, an interface control signal 98a for controlling a
function of the patient interface 50, an interface monitor
signal 985 for monitoring a status of the patient interface 50,
an apparatus control signal 99« for changing an operating
parameter of the treatment apparatus 70, and/or an apparatus
monitor signal 995 for monitoring a status of the treatment
apparatus 70. In some embodiments, each of the control
signals 984, 99a may be unidirectional, conveying com-
mands from the assistant interface 94 to the patient interface
50. In some embodiments, in response to successfully
receiving a control signal 98a, 99a and/or to communicate
successful and/or unsuccessful implementation of the
requested control action, an acknowledgement message may
be sent from the patient interface 50 to the assistant interface
94. In some embodiments, each of the monitor signals 985,
9956 may be unidirectional, status-information commands
from the patient interface 50 to the assistant interface 94. In
some embodiments, an acknowledgement message may be
sent from the assistant interface 94 to the patient interface 50
in response to successfully receiving one of the monitor
signals 986, 995.

[0128] In some embodiments, the patient interface 50 may
be configured as a pass-through for the apparatus control
signals 99a and the apparatus monitor signals 996 between
the treatment apparatus 70 and one or more other devices,
such as the assistant interface 94 and/or the server 30. For
example, the patient interface 50 may be configured to
transmit an apparatus control signal 99a to the treatment
apparatus 70 in response to an apparatus control signal 99«
within the telemedicine signal 96, 97, 98a, 985, 99a, 995
from the assistant interface 94. In some embodiments, the
assistant interface 94 transmits the apparatus control signal
994 (e.g., control instruction that causes an operating param-
eter of the treatment apparatus 70 to change) to the treatment
apparatus 70 via any suitable network disclosed herein.
[0129] In some embodiments, the assistant interface 94
may be presented on a shared physical device as the clinician
interface 20. For example, the clinician interface 20 may
include one or more screens that implement the assistant
interface 94. Alternatively or additionally, the clinician
interface 20 may include additional hardware components,
such as a video camera, a speaker, and/or a microphone, to
implement aspects of the assistant interface 94.

[0130] In some embodiments, one or more portions of the
telemedicine signal 96, 97, 98a, 985, 994, 995 may be
generated from a prerecorded source (e.g., an audio record-
ing, a video recording, or an animation) for presentation by
the output device 54 of the patient interface 50. For example,
a tutorial video may be streamed from the server 30 and
presented upon the patient interface 50. Content from the
prerecorded source may be requested by the patient via the
patient interface 50. Alternatively, via a control on the
assistant interface 94, the assistant may cause content from
the prerecorded source to be played on the patient interface
50.

[0131] The assistant interface 94 includes an assistant
input device 22 and an assistant display 24, which may be
collectively called an assistant user interface 22, 24. The
assistant input device 22 may include one or more of a
telephone, a keyboard, a mouse, a trackpad, or a touch
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screen, for example. Alternatively or additionally, the assis-
tant input device 22 may include one or more microphones.
In some embodiments, the one or more microphones may
take the form of a telephone handset, headset, or wide-area
microphone or microphones configured for the assistant to
speak to a patient via the patient interface 50. In some
embodiments, assistant input device 22 may be configured
to provide voice-based functionalities, with hardware and/or
software configured to interpret spoken instructions by the
assistant by using the one or more microphones. The assis-
tant input device 22 may include functionality provided by
or similar to existing voice-based assistants such as Siri by
Apple, Alexa by Amazon, Google Assistant, or Bixby by
Samsung. The assistant input device 22 may include other
hardware and/or software components. The assistant input
device 22 may include one or more general purpose devices
and/or special-purpose devices.

[0132] The assistant display 24 may take one or more
different forms including, for example, a computer monitor
or display screen on a tablet, a smartphone, or a smart watch.
The assistant display 24 may include other hardware and/or
software components such as projectors, virtual reality capa-
bilities, or augmented reality capabilities, etc. The assistant
display 24 may incorporate various different visual, audio,
or other presentation technologies. For example, the assis-
tant display 24 may include a non-visual display, such as an
audio signal, which may include spoken language and/or
other sounds such as tones, chimes, melodies, and/or com-
positions, which may signal different conditions and/or
directions. The assistant display 24 may comprise one or
more different display screens presenting various data and/or
interfaces or controls for use by the assistant. The assistant
display 24 may include graphics, which may be presented by
a web-based interface and/or by a computer program or
application (APP.).

[0133] In some embodiments, the system 10 may provide
computer translation of language from the assistant interface
94 to the patient interface 50 and/or vice-versa. The com-
puter translation of language may include computer trans-
lation of spoken language and/or computer translation of
text. Additionally or alternatively, the system 10 may pro-
vide voice recognition and/or spoken pronunciation of text.
For example, the system 10 may convert spoken words to
printed text and/or the system 10 may audibly speak lan-
guage from printed text. The system 10 may be configured
to recognize spoken words by any or all of the patient, the
clinician, and/or the healthcare professional. In some
embodiments, the system 10 may be configured to recognize
and react to spoken requests or commands by the patient.
For example, in response to a verbal command by the patient
(which may be given in any one of several different lan-
guages), the system 10 may automatically initiate a tele-
medicine session.

[0134] In some embodiments, the server 30 may generate
aspects of the assistant display 24 for presentation by the
assistant interface 94. For example, the server 30 may
include a web server configured to generate the display
screens for presentation upon the assistant display 24. For
example, the artificial intelligence engine 11 may generate
recommended treatment plans and/or excluded treatment
plans for patients and generate the display screens including
those recommended treatment plans and/or external treat-
ment plans for presentation on the assistant display 24 of the
assistant interface 94. In some embodiments, the assistant
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display 24 may be configured to present a virtualized
desktop hosted by the server 30. In some embodiments, the
server 30 may be configured to communicate with the
assistant interface 94 via the first network 34. In some
embodiments, the first network 34 may include a local area
network (LAN), such as an Ethernet network.

[0135] In some embodiments, the first network 34 may
include the Internet, and communications between the server
30 and the assistant interface 94 may be secured via privacy
enhancing technologies, such as, for example, by using
encryption over a virtual private network (VPN). Alterna-
tively or additionally, the server 30 may be configured to
communicate with the assistant interface 94 via one or more
networks independent of the first network 34 and/or other
communication means, such as a direct wired or wireless
communication channel. In some embodiments, the patient
interface 50 and the treatment apparatus 70 may each
operate from a patient location geographically separate from
a location of the assistant interface 94. For example, the
patient interface 50 and the treatment apparatus 70 may be
used as part of an in-home rehabilitation system, which may
be aided remotely by using the assistant interface 94 at a
centralized location, such as a clinic or a call center.
[0136] In some embodiments, the assistant interface 94
may be one of several different terminals (e.g., computing
devices) that may be grouped together, for example, in one
or more call centers or at one or more clinicians’ offices. In
some embodiments, a plurality of assistant interfaces 94
may be distributed geographically. In some embodiments, a
person may work as an assistant remotely from any con-
ventional office infrastructure. Such remote work may be
performed, for example, where the assistant interface 94
takes the form of a computer and/or telephone. This remote
work functionality may allow for work-from-home arrange-
ments that may include part time and/or flexible work hours
for an assistant.

[0137] FIGS. 2-3 show an embodiment of a treatment
apparatus 70. More specifically, FIG. 2 shows a treatment
apparatus 70 in the form of a stationary cycling machine
100, which may be called a stationary bike, for short. The
stationary cycling machine 100 includes a set of pedals 102
each attached to a pedal arm 104 for rotation about an axle
106. In some embodiments, and as shown in FIG. 2, the
pedals 102 are movable on the pedal arms 104 in order to
adjust a range of motion used by the patient in pedaling. For
example, the pedals being located inwardly toward the axle
106 corresponds to a smaller range of motion than when the
pedals are located outwardly away from the axle 106. A
pressure sensor 86 is attached to or embedded within one of
the pedals 102 for measuring an amount of force applied by
the patient on the pedal 102. The pressure sensor 86 may
communicate wirelessly to the treatment apparatus 70 and/or
to the patient interface 50.

[0138] FIG. 4 shows a person (a patient) using the treat-
ment apparatus of FIG. 2, and showing sensors and various
data parameters connected to a patient interface 50. The
example patient interface 50 is a tablet computer or smart-
phone, or a phablet, such as an iPad, an iPhone, an Android
device, or a Surface tablet, which is held manually by the
patient. In some other embodiments, the patient interface 50
may be embedded within or attached to the treatment
apparatus 70. FIG. 4 shows the patient wearing the ambu-
lation sensor 82 on his wrist, with a note showing “STEPS
TODAY 13557, indicating that the ambulation sensor 82 has

Feb. 22, 2024

recorded and transmitted that step count to the patient
interface 50. FIG. 4 also shows the patient wearing the
goniometer 84 on his right knee, with a note showing
“KNEE ANGLE 72°”, indicating that the goniometer 84 is
measuring and transmitting that knee angle to the patient
interface 50. FIG. 4 also shows a right side of one of the
pedals 102 with a pressure sensor 86 showing “FORCE 12.5
Ibs.,” indicating that the right pedal pressure sensor 86 is
measuring and transmitting that force measurement to the
patient interface 50. FIG. 4 also shows a left side of one of
the pedals 102 with a pressure sensor 86 showing “FORCE
27 Ibs.”, indicating that the left pedal pressure sensor 86 is
measuring and transmitting that force measurement to the
patient interface 50. FIG. 4 also shows other patient data,
such as an indicator of “SESSION TIME 0:04:13”, indicat-
ing that the patient has been using the treatment apparatus 70
for 4 minutes and 13 seconds. This session time may be
determined by the patient interface 50 based on information
received from the treatment apparatus 70. FIG. 4 also shows
an indicator showing “PAIN LEVEL 3”. Such a pain level
may be obtained from the patent in response to a solicitation,
such as a question, presented upon the patient interface 50.

[0139] FIG. 5 is an example embodiment of an overview
display 120 of the assistant interface 94. Specifically, the
overview display 120 presents several different controls and
interfaces for the assistant to remotely assist a patient with
using the patient interface 50 and/or the treatment apparatus
70. This remote assistance functionality may also be called
telemedicine or telehealth.

[0140] Specifically, the overview display 120 includes a
patient profile display 130 presenting biographical informa-
tion regarding a patient using the treatment apparatus 70.
The patient profile display 130 may take the form of a
portion or region of the overview display 120, as shown in
FIG. 5, although the patient profile display 130 may take
other forms, such as a separate screen or a popup window.
In some embodiments, the patient profile display 130 may
include a limited subset of the patient’s biographical infor-
mation. More specifically, the data presented upon the
patient profile display 130 may depend upon the assistant’s
need for that information. For example, a healthcare pro-
fessional that is assisting the patient with a medical issue
may be provided with medical history information regarding
the patient, whereas a technician troubleshooting an issue
with the treatment apparatus 70 may be provided with a
much more limited set of information regarding the patient.
The technician, for example, may be given only the patient’s
name. The patient profile display 130 may include pseud-
onymized data and/or anonymized data or use any privacy
enhancing technology to prevent confidential patient data
from being communicated in a way that could violate patient
confidentiality requirements. Such privacy enhancing tech-
nologies may enable compliance with laws, regulations, or
other rules of governance such as, but not limited to, the
Health Insurance Portability and Accountability Act
(HIPAA), or the General Data Protection Regulation
(GDPR), wherein the patient may be deemed a “data sub-
ject”.

[0141] In some embodiments, the patient profile display
130 may present information regarding the treatment plan
for the patient to follow in using the treatment apparatus 70.
Such treatment plan information may be limited to an
assistant who is a healthcare professional, such as a doctor
or physical therapist. For example, a healthcare professional
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assisting the patient with an issue regarding the treatment
regimen may be provided with treatment plan information,
whereas a technician troubleshooting an issue with the
treatment apparatus 70 may not be provided with any
information regarding the patient’s treatment plan.

[0142] In some embodiments, one or more recommended
treatment plans and/or excluded treatment plans may be
presented in the patient profile display 130 to the assistant.
The one or more recommended treatment plans and/or
excluded treatment plans may be generated by the artificial
intelligence engine 11 of the server 30 and received from the
server 30 in real-time during, inter alia, a telemedicine or
telehealth session. An example of presenting the one or more
recommended treatment plans and/or excluded treatment
plans is described below with reference to FIG. 7.

[0143] The example overview display 120 shown in FIG.
5 also includes a patient status display 134 presenting status
information regarding a patient using the treatment appara-
tus. The patient status display 134 may take the form of a
portion or region of the overview display 120, as shown in
FIG. 5, although the patient status display 134 may take
other forms, such as a separate screen or a popup window.
The patient status display 134 includes sensor data 136 from
one or more of the external sensors 82, 84, 86, and/or from
one or more internal sensors 76 of the treatment apparatus
70. In some embodiments, the patient status display 134 may
include sensor data from one or more sensors of one or more
wearable devices worn by the patient while using the
treatment device 70. The one or more wearable devices may
include a watch, a bracelet, a necklace, a chest strap, and the
like. The one or more wearable devices may be configured
to monitor a heartrate, a temperature, a blood pressure, one
or more vital signs, and the like of the patient while the
patient is using the treatment device 70. In some embodi-
ments, the patient status display 134 may present other data
138 regarding the patient, such as last reported pain level, or
progress within a treatment plan.

[0144] User access controls may be used to limit access,
including what data is available to be viewed and/or modi-
fied, on any or all of the user interfaces 20, 50, 90, 92, 94 of
the system 10. In some embodiments, user access controls
may be employed to control what information is available to
any given person using the system 10. For example, data
presented on the assistant interface 94 may be controlled by
user access controls, with permissions set depending on the
assistant/user’s need for and/or qualifications to view that
information.

[0145] The example overview display 120 shown in FIG.
5 also includes a help data display 140 presenting informa-
tion for the assistant to use in assisting the patient. The help
data display 140 may take the form of a portion or region of
the overview display 120, as shown in FIG. 5. The help data
display 140 may take other forms, such as a separate screen
or a popup window. The help data display 140 may include,
for example, presenting answers to frequently asked ques-
tions regarding use of the patient interface 50 and/or the
treatment apparatus 70. The help data display 140 may also
include research data or best practices. In some embodi-
ments, the help data display 140 may present scripts for
answers or explanations in response to patient questions. In
some embodiments, the help data display 140 may present
flow charts or walk-throughs for the assistant to use in
determining a root cause and/or solution to a patient’s
problem. In some embodiments, the assistant interface 94
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may present two or more help data displays 140, which may
be the same or different, for simultaneous presentation of
help data for use by the assistant. for example, a first help
data display may be used to present a troubleshooting
flowchart to determine the source of a patient’s problem, and
a second help data display may present script information
for the assistant to read to the patient, such information to
preferably include directions for the patient to perform some
action, which may help to narrow down or solve the prob-
lem. In some embodiments, based upon inputs to the
troubleshooting flowchart in the first help data display, the
second help data display may automatically populate with
script information.

[0146] The example overview display 120 shown in FIG.
5 also includes a patient interface control 150 presenting
information regarding the patient interface 50, and/or to
modify one or more settings of the patient interface 50. The
patient interface control 150 may take the form of a portion
or region of the overview display 120, as shown in FIG. 5.
The patient interface control 150 may take other forms, such
as a separate screen or a popup window. The patient inter-
face control 150 may present information communicated to
the assistant interface 94 via one or more of the interface
monitor signals 985. As shown in FIG. 5, the patient
interface control 150 includes a display feed 152 of the
display presented by the patient interface 50. In some
embodiments, the display feed 152 may include a live copy
of'the display screen currently being presented to the patient
by the patient interface 50. In other words, the display feed
152 may present an image of what is presented on a display
screen of the patient interface 50. In some embodiments, the
display feed 152 may include abbreviated information
regarding the display screen currently being presented by the
patient interface 50, such as a screen name or a screen
number. The patient interface control 150 may include a
patient interface setting control 154 for the assistant to adjust
or to control one or more settings or aspects of the patient
interface 50. In some embodiments, the patient interface
setting control 154 may cause the assistant interface 94 to
generate and/or to transmit an interface control signal 98 for
controlling a function or a setting of the patient interface 50.

[0147] In some embodiments, the patient interface setting
control 154 may include collaborative browsing or co-
browsing capability for the assistant to remotely view and/or
control the patient interface 50. For example, the patient
interface setting control 154 may enable the assistant to
remotely enter text to one or more text entry fields on the
patient interface 50 and/or to remotely control a cursor on
the patient interface 50 using a mouse or touchscreen of the
assistant interface 94.

[0148] In some embodiments, using the patient interface
50, the patient interface setting control 154 may allow the
assistant to change a setting that cannot be changed by the
patient. For example, the patient interface 50 may be pre-
cluded from accessing a language setting to prevent a patient
from inadvertently switching, on the patient interface 50, the
language used for the displays, whereas the patient interface
setting control 154 may enable the assistant to change the
language setting of the patient interface 50. In another
example, the patient interface 50 may not be able to change
a font size setting to a smaller size in order to prevent a
patient from inadvertently switching the font size used for
the displays on the patient interface 50 such that the display
would become illegible to the patient, whereas the patient
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interface setting control 154 may provide for the assistant to
change the font size setting of the patient interface 50.
[0149] The example overview display 120 shown in FIG.
5 also includes an interface communications display 156
showing the status of communications between the patient
interface 50 and one or more other devices 70, 82, 84, such
as the treatment apparatus 70, the ambulation sensor 82,
and/or the goniometer 84. The interface communications
display 156 may take the form of a portion or region of the
overview display 120, as shown in FIG. 5. The interface
communications display 156 may take other forms, such as
a separate screen or a popup window. The interface com-
munications display 156 may include controls for the assis-
tant to remotely modify communications with one or more
of the other devices 70, 82, 84. For example, the assistant
may remotely command the patient interface 50 to reset
communications with one of the other devices 70, 82, 84, or
to establish communications with a new one of the other
devices 70, 82, 84. This functionality may be used, for
example, where the patient has a problem with one of the
other devices 70, 82, 84, or where the patient receives a new
or a replacement one of the other devices 70, 82, 84.
[0150] The example overview display 120 shown in FIG.
5 also includes an apparatus control 160 for the assistant to
view and/or to control information regarding the treatment
apparatus 70. The apparatus control 160 may take the form
of a portion or region of the overview display 120, as shown
in FIG. 5. The apparatus control 160 may take other forms,
such as a separate screen or a popup window. The apparatus
control 160 may include an apparatus status display 162
with information regarding the current status of the appara-
tus. The apparatus status display 162 may present informa-
tion communicated to the assistant interface 94 via one or
more of the apparatus monitor signals 995. The apparatus
status display 162 may indicate whether the treatment appa-
ratus 70 is currently communicating with the patient inter-
face 50. The apparatus status display 162 may present other
current and/or historical information regarding the status of
the treatment apparatus 70.

[0151] The apparatus control 160 may include an appara-
tus setting control 164 for the assistant to adjust or control
one or more aspects of the treatment apparatus 70. The
apparatus setting control 164 may cause the assistant inter-
face 94 to generate and/or to transmit an apparatus control
signal 99q for changing an operating parameter of the
treatment apparatus 70, (e.g., a pedal radius setting, a
resistance setting, a target RPM, other suitable characteris-
tics of the treatment device 70, or a combination thereof).
[0152] The apparatus setting control 164 may include a
mode button 166 and a position control 168, which may be
used in conjunction for the assistant to place an actuator 78
of the treatment apparatus 70 in a manual mode, after which
a setting, such as a position or a speed of the actuator 78, can
be changed using the position control 168. The mode button
166 may provide for a setting, such as a position, to be
toggled between automatic and manual modes. In some
embodiments, one or more settings may be adjustable at any
time, and without having an associated auto/manual mode.
In some embodiments, the assistant may change an operat-
ing parameter of the treatment apparatus 70, such as a pedal
radius setting, while the patient is actively using the treat-
ment apparatus 70. Such “on the fly” adjustment may or may
not be available to the patient using the patient interface 50.
In some embodiments, the apparatus setting control 164 may
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allow the assistant to change a setting that cannot be changed
by the patient using the patient interface 50. For example,
the patient interface 50 may be precluded from changing a
preconfigured setting, such as a height or a tilt setting of the
treatment apparatus 70, whereas the apparatus setting con-
trol 164 may provide for the assistant to change the height
or tilt setting of the treatment apparatus 70.

[0153] The example overview display 120 shown in FIG.
5 also includes a patient communications control 170 for
controlling an audio or an audiovisual communications
session with the patient interface 50. The communications
session with the patient interface 50 may comprise a live
feed from the assistant interface 94 for presentation by the
output device of the patient interface 50. The live feed may
take the form of an audio feed and/or a video feed. In some
embodiments, the patient interface 50 may be configured to
provide two-way audio or audiovisual communications with
a person using the assistant interface 94. Specifically, the
communications session with the patient interface 50 may
include bidirectional (two-way) video or audiovisual feeds,
with each of the patient interface 50 and the assistant
interface 94 presenting video of the other one. In some
embodiments, the patient interface 50 may present video
from the assistant interface 94, while the assistant interface
94 presents only audio or the assistant interface 94 presents
no live audio or visual signal from the patient interface 50.
In some embodiments, the assistant interface 94 may present
video from the patient interface 50, while the patient inter-
face 50 presents only audio or the patient interface 50
presents no live audio or visual signal from the assistant
interface 94.

[0154] In some embodiments, the audio or an audiovisual
communications session with the patient interface 50 may
take place, at least in part, while the patient is performing the
rehabilitation regimen upon the body part. The patient
communications control 170 may take the form of a portion
or region of the overview display 120, as shown in FIG. 5.
The patient communications control 170 may take other
forms, such as a separate screen or a popup window. The
audio and/or audiovisual communications may be processed
and/or directed by the assistant interface 94 and/or by
another device or devices, such as a telephone system, or a
videoconferencing system used by the assistant while the
assistant uses the assistant interface 94. Alternatively or
additionally, the audio and/or audiovisual communications
may include communications with a third party. For
example, the system 10 may enable the assistant to initiate
a 3-way conversation regarding use of a particular piece of
hardware or software, with the patient and a subject matter
expert, such as a medical professional or a specialist. The
example patient communications control 170 shown in FIG.
5 includes call controls 172 for the assistant to use in
managing various aspects of the audio or audiovisual com-
munications with the patient. The call controls 172 include
a disconnect button 174 for the assistant to end the audio or
audiovisual communications session. The call controls 172
also include a mute button 176 to temporarily silence an
audio or audiovisual signal from the assistant interface 94.
In some embodiments, the call controls 172 may include
other features, such as a hold button (not shown). The call
controls 172 also include one or more record/playback
controls 178, such as record, play, and pause buttons to
control, with the patient interface 50, recording and/or
playback of audio and/or video from the teleconference



US 2024/0062869 Al

session (e.g., which may be referred to herein as the virtual
conference room). The call controls 172 also include a video
feed display 180 for presenting still and/or video images
from the patient interface 50, and a self-video display 182
showing the current image of the assistant using the assistant
interface. The self-video display 182 may be presented as a
picture-in-picture format, within a section of the video feed
display 180, as shown in FIG. 5. Alternatively or addition-
ally, the self-video display 182 may be presented separately
and/or independently from the video feed display 180.
[0155] The example overview display 120 shown in FIG.
5 also includes a third-party communications control 190 for
use in conducting audio and/or audiovisual communications
with a third party. The third-party communications control
190 may take the form of a portion or region of the overview
display 120, as shown in FIG. 5. The third-party commu-
nications control 190 may take other forms, such as a display
on a separate screen or a popup window. The third-party
communications control 190 may include one or more
controls, such as a contact list and/or buttons or controls to
contact a third party regarding use of a particular piece of
hardware or software, e.g., a subject matter expert, such as
a medical professional or a specialist. The third-party com-
munications control 190 may include conference calling
capability for the third party to simultaneously communicate
with both the assistant via the assistant interface 94, and with
the patient via the patient interface 50. For example, the
system 10 may provide for the assistant to initiate a 3-way
conversation with the patient and the third party.

[0156] FIG. 6 shows an example block diagram of training
a machine learning model 13 to output, based on data 600
pertaining to the patient, a treatment plan 602 for the patient
according to the present disclosure. Data pertaining to other
patients may be received by the server 30. The other patients
may have used various treatment apparatuses to perform
treatment plans. The data may include characteristics of the
other patients, the details of the treatment plans performed
by the other patients, and/or the results of performing the
treatment plans (e.g., a percent of recovery of a portion of
the patients’ bodies, an amount of recovery of a portion of
the patients’ bodies, an amount of increase or decrease in
muscle strength of a portion of patients’ bodies, an amount
of increase or decrease in range of motion of a portion of
patients’ bodies, etc.).

[0157] As depicted, the data has been assigned to different
cohorts. Cohort A includes data for patients having similar
first characteristics, first treatment plans, and first results.
Cohort B includes data for patients having similar second
characteristics, second treatment plans, and second results.
For example, cohort A may include first characteristics of
patients in their twenties without any medical conditions
who underwent surgery for a broken limb; their treatment
plans may include a certain treatment protocol (e.g., use the
treatment apparatus 70 for 30 minutes 5 times a week for 3
weeks, wherein values for the properties, configurations,
and/or settings of the treatment apparatus 70 are set to X
(where X is a numerical value) for the first two weeks and
to Y (where Y is a numerical value) for the last week).
[0158] Cohort A and cohort B may be included in a
training dataset used to train the machine learning model 13.
The machine learning model 13 may be trained to match a
pattern between characteristics for each cohort and output
the treatment plan that provides the result. Accordingly,
when the data 600 for a new patient is input into the trained
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machine learning model 13, the trained machine learning
model 13 may match the characteristics included in the data
600 with characteristics in either cohort A or cohort B and
output the appropriate treatment plan 602. In some embodi-
ments, the machine learning model 13 may be trained to
output one or more excluded treatment plans that should not
be performed by the new patient.

[0159] FIG. 7 shows an embodiment of an overview
display 120 of the assistant interface 94 presenting recom-
mended treatment plans and excluded treatment plans in
real-time during a telemedicine session according to the
present disclosure. As depicted, the overview display 120
only includes sections for the patient profile 130 and the
video feed display 180, including the self-video display 182.
Any suitable configuration of controls and interfaces of the
overview display 120 described with reference to FIG. 5
may be presented in addition to or instead of the patient
profile 130, the video feed display 180, and the self-video
display 182.

[0160] The healthcare professional using the assistant
interface 94 (e.g., computing device) during the telemedi-
cine session may be presented in the self-video 182 in a
portion of the overview display 120 (e.g., user interface
presented on a display screen 24 of the assistant interface 94)
that also presents a video from the patient in the video feed
display 180. Further, the video feed display 180 may also
include a graphical user interface (GUI) object 700 (e.g., a
button) that enables the healthcare professional to share on
the patient interface 50, in real-time or near real-time during
the telemedicine session, the recommended treatment plans
and/or the excluded treatment plans with the patient. The
healthcare professional may select the GUI object 700 to
share the recommended treatment plans and/or the excluded
treatment plans. As depicted, another portion of the over-
view display 120 includes the patient profile display 130.

[0161] In FIG. 7, the patient profile display 130 is pre-
senting two example recommended treatment plans 708 and
one example excluded treatment plan 710. As described
herein, the treatment plans may be recommended based on
the one or more probabilities and the respective measure of
benefit the one or more exercises provide the user. The
trained machine learning models 13 may (i) use treatment
data pertaining to a user to determine a respective measure
of benefit which one or more exercise regimens provide the
user, (il) determine one or more probabilities of the user
associated with complying with the one or more exercise
regimens, and (iii) generate, using the one or more prob-
abilities and the respective measure of benefit the one or
more exercises provide to the user, the treatment plan. In
some embodiments, the one or more trained machine learn-
ing models 13 may generate treatment plans including
exercises associated with a certain threshold (e.g., any
suitable percentage metric, value, percentage, number, indi-
cator, probability, etc., which may be configurable) associ-
ated with the user complying with the one or more exercise
regimens to enable achieving a higher user compliance with
the treatment plan. In some embodiments, the one or more
trained machine learning models 13 may generate treatment
plans including exercises associated with a certain threshold
(e.g., any suitable percentage metric, value, percentage,
number, indicator, probability, etc., which may be config-
urable) associated with one or more measures of benefit the
exercises provide to the user to enable achieving the benefits
(e.g., strength, flexibility, range of motion, etc.) at a faster
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rate, at a greater proportion, etc. In some embodiments,
when both the measures of benefit and the probability of
compliance are considered by the trained machine learning
models 13, each of the measures of benefit and the prob-
ability of compliance may be associated with a different
weight, such different weight causing one to be more influ-
ential than the other. Such techniques may enable configur-
ing which parameter (e.g., probability of compliance or
measures of benefit) is more desirable to consider more
heavily during generation of the treatment plan.

[0162] Forexample, as depicted, the patient profile display
130 presents “The following treatment plans are recom-
mended for the patient based on one or more probabilities of
the user complying with one or more exercise regimens and
the respective measure of benefit the one or more exercises
provide the user.” Then, the patient profile display 130
presents a first recommended treatment plan.

[0163] As depicted, treatment plan “1” indicates “Patient
X should use treatment apparatus for 30 minutes a day for
4 days to achieve an increased range of motion of Y %. The
exercises include a first exercise of pedaling the treatment
apparatus for 30 minutes at a range of motion of Z % at 5
miles per hour, a second exercise of pedaling the treatment
apparatus for 30 minutes at a range of motion of Y % at 10
miles per hour, etc. The first and second exercise satisfy a
threshold compliance probability and/or a threshold measure
of benefit which the exercise regimens provide to the user.”
Accordingly, the treatment plan generated includes a first
and second exercise, etc. that increase the range of motion
of Y %. Further, in some embodiments, the exercises are
indicated as satisfying a threshold compliance probability
and/or a threshold measure of benefit which the exercise
regimens provide to the user. Each of the exercises may
specify any suitable parameter of the exercise and/or treat-
ment apparatus 70 (e.g., duration of exercise, speed of motor
of the treatment apparatus 70, range of motion setting of
pedals, etc.). This specific example and all such examples
elsewhere herein are not intended to limit in any way the
generated treatment plan from recommending any suitable
number and/or type of exercise.

[0164] Recommended treatment plan “2” may specify,
based on a desired benefit, an indication of a probability of
compliance, or some combination thereof, and different
exercises for the user to perform.

[0165] As depicted, the patient profile display 130 may
also present the excluded treatment plans 710. These types
of treatment plans are shown to the assistant using the
assistant interface 94 to alert the assistant not to recommend
certain portions of a treatment plan to the patient. For
example, the excluded treatment plan could specify the
following: “Patient X should not use treatment apparatus for
longer than 30 minutes a day due to a heart condition.”
Specifically, the excluded treatment plan points out a limi-
tation of a treatment protocol where, due to a heart condi-
tion, Patient X should not exercise for more than 30 minutes
a day. The excluded treatment plans may be based on
treatment data (e.g., characteristics of the user, characteris-
tics of the treatment apparatus 70, or the like).

[0166] The assistant may select the treatment plan for the
patient on the overview display 120. For example, the
assistant may use an input peripheral (e.g., mouse, touch-
screen, microphone, keyboard, etc.) to select from the treat-
ment plans 708 for the patient.
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[0167] In any event, the assistant may select the treatment
plan for the patient to follow to achieve a desired result. The
selected treatment plan may be transmitted to the patient
interface 50 for presentation. The patient may view the
selected treatment plan on the patient interface 50. In some
embodiments, the assistant and the patient may discuss
during the telemedicine session the details (e.g., treatment
protocol using treatment apparatus 70, diet regimen, medi-
cation regimen, etc.) in real-time or in near real-time. In
some embodiments, as discussed further with reference to
method 1000 of FIG. 10 below, the server 30 may control,
based on the selected treatment plan and during the tele-
medicine session, the treatment apparatus 70 as the user uses
the treatment apparatus 70.

[0168] FIG. 8 shows an example embodiment of a method
800 for optimizing a treatment plan for a user to increase a
probability of the user complying with the treatment plan
according to the present disclosure. The method 800 is
performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software (such as is run on
a general-purpose computer system or a dedicated machine),
or a combination of both. The method 800 and/or each of its
individual functions, routines, other methods, scripts, sub-
routines, or operations may be performed by one or more
processors of a computing device (e.g., any component of
FIG. 1, such as server 30 executing the artificial intelligence
engine 11). In certain implementations, the method 800 may
be performed by a single processing thread. Alternatively,
the method 800 may be performed by two or more process-
ing threads, each thread implementing one or more indi-
vidual functions or routines; or other methods, scripts,
subroutines, or operations of the methods.

[0169] For simplicity of explanation, the method 800 is
depicted and described as a series of operations. However,
operations in accordance with this disclosure can occur in
various orders and/or concurrently, and/or with other opera-
tions not presented and described herein. For example, the
operations depicted in the method 800 may occur in com-
bination with any other operation of any other method
disclosed herein. Furthermore, not all illustrated operations
may be required to implement the method 800 in accordance
with the disclosed subject matter. In addition, those skilled
in the art will understand and appreciate that the method 800
could alternatively be represented as a series of interrelated
states via a state diagram, a directed graph, a deterministic
finite state automaton, a non-deterministic finite state
automaton, a Markov diagram, or event diagrams.

[0170] At 802, the processing device may receive treat-
ment data pertaining to a user (e.g., patient, volunteer,
trainee, assistant, healthcare professional, instructor, etc.).
The treatment data may include one or more characteristics
(e.g., vital-sign or other measurements; performance; demo-
graphic; psychographic; geographic; diagnostic; measure-
ment- or test-based; medically historic; etiologic; cohort-
associative; differentially diagnostic; surgical, physically
therapeutic, pharmacologic and other treatment(s) recom-
mended; arterial blood gas and/or oxygenation levels or
percentages; psychographics; etc.) of the user. The treatment
data may include one or more characteristics of the treat-
ment apparatus 70. In some embodiments, the one or more
characteristics of the treatment apparatus 70 may include a
make (e.g., identity of entity that designed, manufactured,
etc. the treatment apparatus 70) of the treatment apparatus
70, a model (e.g., model number or other identifier of the
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model) of the treatment apparatus 70, a year (e.g., year of
manufacturing) of the treatment apparatus 70, operational
parameters (e.g., motor temperature during operation; status
of each sensor included in or associated with the treatment
apparatus 70; the patient, or the environment; vibration
measurements of the treatment apparatus 70 in operation;
measurements of static and/or dynamic forces exerted on the
treatment apparatus 70; etc.) of the treatment apparatus 70,
settings (e.g., range of motion setting; speed setting;
required pedal force setting; etc.) of the treatment apparatus
70, and the like. In some embodiments, the characteristics of
the user and/or the characteristics of the treatment apparatus
70 may be tracked over time to obtain historical data
pertaining to the characteristics of the user and/or the
treatment apparatus 70. The foregoing embodiments shall
also be deemed to include the use of any optional internal
components or of any external components attachable to, but
separate from the treatment apparatus itself “Attachable” as
used herein shall be physically, electronically, mechanically,
virtually or in an augmented reality manner.

[0171] In some embodiments, when generating a treat-
ment plan, the characteristics of the user and/or treatment
apparatus 70 may be used. For example, certain exercises
may be selected or excluded based on the characteristics of
the user and/or treatment apparatus 70. For example, if the
user has a heart condition, high intensity exercises may be
excluded in a treatment plan. In another example, a charac-
teristic of the treatment apparatus 70 may indicate the motor
shudders, stalls or otherwise runs improperly at a certain
number of revolutions per minute. In order to extend the
lifetime of the treatment apparatus 70, the treatment plan
may exclude exercises that include operating the motor at
that certain revolutions per minute or at a prescribed manu-
facturing tolerance within those certain revolutions per
minute.

[0172] At 804, the processing device may determine, via
one or more trained machine learning models 13, a respec-
tive measure of benefit with which one or more exercises
provide the user. In some embodiments, based on the
treatment data, the processing device may execute the one or
more trained machine learning models 13 to determine the
respective measures of benefit. For example, the treatment
data may include the characteristics of the user (e.g., heart-
rate, vital-sign, medical condition, injury, surgery, etc.), and
the one or more trained machine learning models may
receive the treatment data and output the respective measure
of benefit with which one or more exercises provide the user.
For example, if the user has a heart condition, a high
intensity exercise may provide a negative benefit to the user,
and thus, the trained machine learning model may output a
negative measure of benefit for the high intensity exercise
for the user. In another example, an exercise including
pedaling at a certain range of motion may have a positive
benefit for a user recovering from a certain surgery, and thus,
the trained machine learning model may output a positive
measure of benefit for the exercise regimen for the user.

[0173] At 806, the processing device may determine, via
the one or more trained machine learning models 13, one or
more probabilities associated with the user complying with
the one or more exercise regimens. In some embodiments,
the relationship between the one or more probabilities
associated with the user complying with the one or more
exercise regimens may be one to one, one to many, many to
one, or many to many. The one or more probabilities of
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compliance may refer to a metric (e.g., value, percentage,
number, indicator, probability, etc.) associated with a prob-
ability the user will comply with an exercise regimen. In
some embodiments, the processing device may execute the
one or more trained machine learning models 13 to deter-
mine the one or more probabilities based on (i) historical
data pertaining to the user, another user, or both, (ii) received
feedback from the user, another user, or both, (iii) received
feedback from a treatment apparatus used by the user, or (iv)
some combination thereof.

[0174] For example, historical data pertaining to the user
may indicate a history of the user previously performing one
or more of the exercises. In some instances, at a first time,
the user may perform a first exercise to completion. At a
second time, the user may terminate a second exercise prior
to completion. Feedback data from the user and/or the
treatment apparatus 70 may be obtained before, during, and
after each exercise performed by the user. The trained
machine learning model may use any combination of data
(e.g., () historical data pertaining to the user, another user,
or both, (ii) received feedback from the user, another user, or
both, (iii) received feedback from a treatment apparatus used
by the user) described above to learn a user compliance
profile for each of the one or more exercises. The term “user
compliance profile” may refer to a collection of histories of
the user complying with the one or more exercise regimens.
In some embodiments, the trained machine learning model
may use the user compliance profile, among other data (e.g.,
characteristics of the treatment apparatus 70), to determine
the one or more probabilities of the user complying with the
one or more exercise regimens.

[0175] At 808, the processing device may transmit a
treatment plan to a computing device. The computing device
may be any suitable interface described herein. For example,
the treatment plan may be transmitted to the assistant
interface 94 for presentation to a healthcare professional,
and/or to the patient interface 50 for presentation to the
patient. The treatment plan may be generated based on the
one or more probabilities and the respective measure of
benefit the one or more exercises may provide to the user. In
some embodiments, as described further below with refer-
ence to the method 1000 of FIG. 10, while the user uses the
treatment apparatus 70, the processing device may control,
based on the treatment plan, the treatment apparatus 70.
[0176] In some embodiments, the processing device may
generate, using at least a subset of the one or more exercises,
the treatment plan for the user to perform, wherein such
performance uses the treatment apparatus 70. The process-
ing device may execute the one or more trained machine
learning models 13 to generate the treatment plan based on
the respective measure of the benefit the one or more
exercises provide to the user, the one or more probabilities
associated with the user complying with each of the one or
more exercise regimens, or some combination thereof. For
example, the one or more trained machine learning models
13 may receive the respective measure of the benefit the one
or more exercises provide to the user, the one or more
probabilities of the user associated with complying with
each of the one or more exercise regimens, or some com-
bination thereof as input and output the treatment plan.
[0177] In some embodiments, during generation of the
treatment plan, the processing device may more heavily or
less heavily weight the probability of the user complying
than the respective measure of benefit the one or more
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exercise regimens provide to the user. During generation of
the treatment plan, such a technique may enable one of the
factors (e.g., the probability of the user complying or the
respective measure of benefit the one or more exercise
regimens provide to the user) to become more important
than the other factor. For example, if desirable to select
exercises that the user is more likely to comply with in a
treatment plan, then the one or more probabilities of the user
associated with complying with each of the one or more
exercise regimens may receive a higher weight than one or
more measures of exercise benefit factors. In another
example, if desirable to obtain certain benefits provided by
exercises, then the measure of benefit an exercise regimen
provides to a user may receive a higher weight than the user
compliance probability factor. The weight may be any
suitable value, number, modifier, percentage, probability,
etc.

[0178] In some embodiments, the processing device may
generate the treatment plan using a non-parametric model, a
parametric model, or a combination of both a non-paramet-
ric model and a parametric model. In statistics, a parametric
model or finite-dimensional model refers to probability
distributions that have a finite number of parameters. Non-
parametric models include model structures not specified a
priori but instead determined from data. In some embodi-
ments, the processing device may generate the treatment
plan using a probability density function, a Bayesian pre-
diction model, a Markovian prediction model, or any other
suitable mathematically-based prediction model. A Bayesian
prediction model is used in statistical inference where
Bayes’ theorem is used to update the probability for a
hypothesis as more evidence or information becomes avail-
able. Bayes’ theorem may describe the probability of an
event, based on prior knowledge of conditions that might be
related to the event. For example, as additional data (e.g.,
user compliance data for certain exercises, characteristics of
users, characteristics of treatment apparatuses, and the like)
are obtained, the probabilities of compliance for users for
performing exercise regimens may be continuously updated.
The trained machine learning models 13 may use the Bayes-
ian prediction model and, in preferred embodiments, con-
tinuously, constantly or frequently be re-trained with addi-
tional data obtained by the artificial intelligence engine 11 to
update the probabilities of compliance, and/or the respective
measure of benefit one or more exercises may provide to a
user.

[0179] In some embodiments, the processing device may
generate the treatment plan based on a set of factors. In some
embodiments, the set of factors may include an amount,
quality or other quality of sleep associated with the user,
information pertaining to a diet of the user, information
pertaining to an eating schedule of the user, information
pertaining to an age of the user, information pertaining to a
sex of the user, information pertaining to a gender of the
user, an indication of a mental state of the user, information
pertaining to a genetic condition of the user, information
pertaining to a disease state of the user, an indication of an
energy level of the user, or some combination thereof. For
example, the set of factors may be included in the training
data used to train and/or re-train the one or more machine
learning models 13. For example, the set of factors may be
labeled as corresponding to treatment data indicative of
certain measures of benefit one or more exercises provide to
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the user, probabilities of the user complying with the one or
more exercise regimens, or both.

[0180] FIG. 9 shows an example embodiment of a method
900 for generating a treatment plan based on a desired
benefit, a desired pain level, an indication of a probability
associated with complying with the particular exercise regi-
men, or some combination thereof, according to some
embodiments. Method 900 includes operations performed
by processors of a computing device (e.g., any component of
FIG. 1, such as server 30 executing the artificial intelligence
engine 11). In some embodiments, one or more operations of
the method 900 are implemented in computer instructions
stored on a memory device and executed by a processing
device. The method 900 may be performed in the same or a
similar manner as described above in regard to method 800.
The operations of the method 900 may be performed in some
combination with any of the operations of any of the
methods described herein.

[0181] At 902, the processing device may receive user
input pertaining to a desired benefit, a desired pain level, an
indication of a probability associated with complying with a
particular exercise regimen, or some combination thereof.
The user input may be received from the patient interface 50.
That is, in some embodiments, the patient interface 50 may
present a display including various graphical elements that
enable the user to enter a desired benefit of performing an
exercise, a desired pain level (e.g., on a scale ranging from
1-10, 1 being the lowest pain level and 10 being the highest
pain level), an indication of a probability associated with
complying with the particular exercise regimen, or some
combination thereof. For example, the user may indicate he
or she would not comply with certain exercises (e.g., one-
arm push-ups) included in an exercise regimen due to a lack
of ability to perform the exercise and/or a lack of desire to
perform the exercise. The patient interface 50 may transmit
the user input to the processing device (e.g., of the server 30,
assistant interface 94, or any suitable interface described
herein).

[0182] At 904, the processing device may generate, using
at least a subset of the one or more exercises, the treatment
plan for the user to perform wherein the performance uses
the treatment apparatus 70. The processing device may
generate the treatment plan based on the user input including
the desired benefit, the desired pain level, the indication of
the probability associated with complying with the particular
exercise regimen, or some combination thereof. For
example, if the user selected a desired benefit of improved
range of motion of flexion and extension of their knee, then
the one or more trained machine learning models 13 may
identify, based on treatment data pertaining to the user,
exercises that provide the desired benefit. Those identified
exercises may be further filtered based on the probabilities
of user compliance with the exercise regimens. Accordingly,
the one or more machine learning models 13 may be
interconnected, such that the output of one or more trained
machine learning models that perform function(s) (e.g.,
determine measures of benefit exercises provide to user)
may be provided as input to one or more other trained
machine learning models that perform other functions(s)
(e.g., determine probabilities of the user complying with the
one or more exercise regimens, generate the treatment plan
based on the measures of benefit and/or the probabilities of
the user complying, etc.).
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[0183] FIG. 10 shows an example embodiment of a
method 1000 for controlling, based on a treatment plan, a
treatment apparatus 70 while a user uses the treatment
apparatus 70, according to some embodiments. Method
1000 includes operations performed by processors of a
computing device (e.g., any component of FIG. 1, such as
server 30 executing the artificial intelligence engine 11). In
some embodiments, one or more operations of the method
1000 are implemented in computer instructions stored on a
memory device and executed by a processing device. The
method 1000 may be performed in the same or a similar
manner as described above in regard to method 800. The
operations of the method 1000 may be performed in some
combination with any of the operations of any of the
methods described herein.

[0184] At 1002, the processing device may transmit, dur-
ing a telemedicine or telehealth session, a recommendation
pertaining to a treatment plan to a computing device (e.g.,
patient interface 50, assistant interface 94, or any suitable
interface described herein). The recommendation may be
presented on a display screen of the computing device in
real-time (e.g., less than 2 seconds) in a portion of the
display screen while another portion of the display screen
presents video of a user (e.g., patient, healthcare profes-
sional, or any suitable user). The recommendation may also
be presented on a display screen of the computing device in
near time (e.g., preferably more than or equal to 2 seconds
and less than or equal to 10 seconds) or with a suitable time
delay necessary for the user of the display screen to be able
to observe the display screen.

[0185] At 1004, the processing device may receive, from
the computing device, a selection of the treatment plan. The
user (e.g., patient, healthcare professional, assistant, etc.)
may use any suitable input peripheral (e.g., mouse, key-
board, microphone, touchpad, etc.) to select the recom-
mended treatment plan. The computing device may transmit
the selection to the processing device of the server 30, which
is configured to receive the selection. There may any suit-
able number of treatment plans presented on the display
screen. Each of the treatment plans recommended may
provide different results and the healthcare professional may
consult, during the telemedicine session, with the user, to
discuss which result the user desires. In some embodiments,
the recommended treatment plans may only be presented on
the computing device of the healthcare professional and not
on the computing device of the user (patient interface 50). In
some embodiments, the healthcare professional may choose
an option presented on the assistant interface 94. The option
may cause the treatment plans to be transmitted to the patient
interface 50 for presentation. In this way, during the tele-
medicine session, the healthcare professional and the user
may view the treatment plans at the same time in real-time
or in near real-time, which may provide for an enhanced user
experience for the patient and/or healthcare professional
using the computing device.

[0186] After the selection of the treatment plan is received
at the server 30, at 1006, while the user uses the treatment
apparatus 70, the processing device may control, based on
the selected treatment plan, the treatment apparatus 70. In
some embodiments, controlling the treatment apparatus 70
may include the server 30 generating and transmitting
control instructions to the treatment apparatus 70. In some
embodiments, controlling the treatment apparatus 70 may
include the server 30 generating and transmitting control

Feb. 22, 2024

instructions to the patient interface 50, and the patient
interface 50 may transmit the control instructions to the
treatment apparatus 70. The control instructions may cause
an operating parameter (e.g., speed, orientation, required
force, range of motion of pedals, etc.) to be dynamically
changed according to the treatment plan (e.g., a range of
motion may be changed to a certain setting based on the user
achieving a certain range of motion for a certain period of
time). The operating parameter may be dynamically
changed while the patient uses the treatment apparatus 70 to
perform an exercise. In some embodiments, during a tele-
medicine session between the patient interface 50 and the
assistant interface 94, the operating parameter may be
dynamically changed in real-time or near real-time.

[0187] FIG. 11 shows an example computer system 1100
which can perform any one or more of the methods
described herein, in accordance with one or more aspects of
the present disclosure. In one example, computer system
1100 may include a computing device and correspond to the
assistance interface 94, reporting interface 92, supervisory
interface 90, clinician interface 20, server 30 (including the
Al engine 11), patient interface 50, ambulatory sensor 82,
goniometer 84, treatment apparatus 70, pressure sensor 86,
or any suitable component of FIG. 1, further the computer
system 1100 may include the computing device 1200 of FIG.
12. The computer system 1100 may be capable of executing
instructions implementing the one or more machine learning
models 13 of the artificial intelligence engine 11 of FIG. 1.
The computer system may be connected (e.g., networked) to
other computer systems in a LAN, an intranet, an extranet,
or the Internet, including via the cloud or a peer-to-peer
network. The computer system may operate in the capacity
of a server in a client-server network environment. The
computer system may be a personal computer (PC), a tablet
computer, a wearable (e.g., wristband), a set-top box (STB),
a personal Digital Assistant (PDA), a mobile phone, a
camera, a video camera, an Internet of Things (IoT) device,
or any device capable of executing a set of instructions
(sequential or otherwise) that specify actions to be taken by
that device. Further, while only a single computer system is
illustrated, the term “computer” shall also be taken to
include any collection of computers that individually or
jointly execute a set (or multiple sets) of instructions to
perform any one or more of the methods discussed herein.

[0188] The computer system 1100 includes a processing
device 1102, a main memory 1104 (e.g., read-only memory
(ROM), flash memory, solid state drives (SSDs), dynamic
random-access memory (DRAM) such as synchronous
DRAM (SDRAM)), a static memory 1106 (e.g., flash
memory, solid state drives (SSDs), static random access
memory (SRAM)), and a data storage device 1108, which
communicate with each other via a bus 1110.

[0189] Processing device 1102 represents one or more
general-purpose processing devices such as a microproces-
sor, central processing unit, or the like. More particularly,
the processing device 1102 may be a complex instruction set
computing (CISC) microprocessor, reduced instruction set
computing (RISC) microprocessor, very long instruction
word (VLIW) microprocessor, or a processor implementing
other instruction sets or processors implementing a combi-
nation of instruction sets. The processing device 1102 may
also be one or more special-purpose processing devices such
as an application specific integrated circuit (ASIC), a system
on a chip, a field programmable gate array (FPGA), a digital
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signal processor (DSP), network processor, or the like. The
processing device 1102 is configured to execute instructions
for performing any of the operations and steps discussed
herein.

[0190] The computer system 1100 may further include a
network interface device 1112. The computer system 1100
also may include a video display 1114 (e.g., a liquid crystal
display (LCD), a light-emitting diode (LED), an organic
light-emitting diode (OLED), a quantum LED, a cathode ray
tube (CRT), a shadow mask CRT, an aperture grille CRT, a
monochrome CRT), one or more input devices 1116 (e.g., a
keyboard and/or a mouse or a gaming-like control), and one
or more speakers 1118 (e.g., a speaker). In one illustrative
example, the video display 1114 and the input device(s) 1116
may be combined into a single component or device (e.g., an
LCD touch screen).

[0191] The data storage device 1116 may include a com-
puter-readable medium 1120 on which the instructions 1122
embodying any one or more of the methods, operations, or
functions described herein is stored. The instructions 1122
may also reside, completely or at least partially, within the
main memory 1104 and/or within the processing device
1102 during execution thereof by the computer system 1100.
As such, the main memory 1104 and the processing device
1102 also constitute computer-readable media. The instruc-
tions 1122 may further be transmitted or received over a
network via the network interface device 1112.

[0192] While the computer-readable storage medium 1120
is shown in the illustrative examples to be a single medium,
the term “computer-readable storage medium” should be
taken to include a single medium or multiple media (e.g., a
centralized or distributed database, and/or associated caches
and servers) that store the one or more sets of instructions.
The term “computer-readable storage medium” shall also be
taken to include any medium capable of storing, encoding or
carrying a set of instructions for execution by the machine
and that cause the machine to perform any one or more of
the methodologies of the present disclosure. The term “com-
puter-readable storage medium” shall accordingly be taken
to include, but not be limited to, solid-state memories,
optical media, and magnetic media.

[0193] FIG. 12 generally illustrates a perspective view of
a person using the treatment apparatus 70, 100 of FIG. 2, the
patient interface 50, and a computing device 1200 according
to the principles of the present disclosure. In some embodi-
ments, the patient interface 50 may not be able to commu-
nicate via a network to establish a telemedicine session with
the assistant interface 94. In such an instance the computing
device 1200 may be used as a relay to receive cardiovascular
data from one or more sensors attached to the user and
transmit the cardiovascular data to the patient interface 50
(e.g., via Bluetooth), the server 30, and/or the assistant
interface 94. The computing device 1200 may be commu-
nicatively coupled to the one or more sensors via a short-
range wireless protocol (e.g., Bluetooth). In some embodi-
ments, the computing device 1200 may be connected to the
assistant interface via a telemedicine session. Accordingly,
the computing device 1200 may include a display configured
to present video of the healthcare professional, to present
instructional videos, to present treatment plans, etc. Further,
the computing device 1200 may include a speaker config-
ured to emit audio output, and a microphone configured to
receive audio input (e.g., microphone).
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[0194] In some embodiments, the computing device 1200
may be a smartphone capable of transmitting data via a
cellular network and/or a wireless network. The computing
device 1200 may include one or more memory devices
storing instructions that, when executed, cause one or more
processing devices to perform any of the methods described
herein. The computing device 1200 may have the same or
similar components as the computer system 1100 in FIG. 11.
[0195] In some embodiments, the treatment apparatus 70
may include one or more stands configured to secure the
computing device 1200 and/or the patient interface 50, such
that the user can exercise hands-free.

[0196] In some embodiments, the computing device 1200
functions as a relay between the one or more sensors and a
second computing device (e.g., assistant interface 94) of a
healthcare professional, and a third computing device (e.g.,
patient interface 50) is attached to the treatment apparatus
and presents, on the display, information pertaining to a
treatment plan.

[0197] FIG. 13 generally illustrates a display 1300 of the
computing device 1200, and the display presents a treatment
plan 1302 designed to improve the user’s cardiovascular
health according to the principles of the present disclosure.
[0198] As depicted, the display 1300 only includes sec-
tions for the user profile 130 and the video feed display
1308, including the self-video display 1310. During a tele-
medicine session, the user may operate the computing
device 1200 in connection with the assistant interface 94.
The computing device 1200 may present a video of the user
in the self-video 1310, wherein the presentation of the video
of the user is in a portion of the display 1300 that also
presents a video from the healthcare professional in the
video feed display 1308. Further, the video feed display
1308 may also include a graphical user interface (GUI)
object 1306 (e.g., a button) that enables the user to share
with the healthcare professional on the assistant interface 94
in real-time or near real-time during the telemedicine session
the recommended treatment plans and/or excluded treatment
plans. The user may select the GUI object 1306 to select one
of the recommended treatment plans. As depicted, another
portion of the display 1300 may include the user profile
display 1300.

[0199] In FIG. 13, the user profile display 1300 is pre-
senting two example recommended treatment plans 1302
and one example excluded treatment plan 1304. As
described herein, the treatment plans may be recommended
based on a cardiovascular health issue of the user, a stan-
dardized measure comprising perceived exertion, cardiovas-
cular data of the user, attribute data of the user, feedback data
from the user, and the like. In some embodiments, the one
or more trained machine learning models 13 may generate
treatment plans that include exercises associated with
increasing the user’s cardiovascular health by a certain
threshold (e.g., any suitable percentage metric, value, per-
centage, number, indicator, probability, etc., which may be
configurable). The trained machine learning models 13 may
match the user to a certain cohort based on a probability of
likelihood that the user fits that cohort. A treatment plan
associated with that particular cohort may be prescribed for
the user, in some embodiments.

[0200] For example, as depicted, the user profile display
1300 presents “Your characteristics match characteristics of
users in Cohort A. The following treatment plans are rec-
ommended for you based on your characteristics and desired
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results.” Then, the user profile display 1300 presents a first
recommended treatment plan. The treatment plans may
include any suitable number of exercise sessions for a user.
Each session may be associated with a different exertion
level for the user to achieve or to maintain for a certain
period of time. In some embodiments, more than one session
may be associated with the same exertion level if having
repeated sessions at the same exertion level are determined
to enhance the user’s cardiovascular health. The exertion
levels may change dynamically between the exercise ses-
sions based on data (e.g., the cardiovascular health issue of
the user, the standardized measure of perceived exertion,
cardiovascular data, attribute data, etc.) that indicates
whether the user’s cardiovascular health or some portion
thereof is improving or deteriorating.

[0201] As depicted, treatment plan “1” indicates “Use
treatment apparatus for 2 sessions a day for 5 days to
improve cardiovascular health. In the first session, you
should use the treatment apparatus at a speed of 5 miles per
hour for 20 minutes to achieve a minimal desired exertion
level. In the second session, you should use the treatment
apparatus at a speed of 10 miles per hour 30 minutes a day
for 4 days to achieve a high desired exertion level. The
prescribed exercise includes pedaling in a circular motion
profile.” This specific example and all such examples else-
where herein are not intended to limit in any way the
generated treatment plan from recommending any suitable
number of exercises and/or type(s) of exercise.

[0202] As depicted, the patient profile display 1300 may
also present the excluded treatment plans 1304. These types
of treatment plans are shown to the user by using the
computing device 1200 to alert the user not to perform
certain treatment plans that could potentially harm the user’s
cardiovascular health. For example, the excluded treatment
plan could specify the following: “You should not use the
treatment apparatus for longer than 40 minutes a day due to
a cardiovascular health issue.” Specifically, in this example,
the excluded treatment plan points out a limitation of a
treatment protocol where, due to a cardiovascular health
issue, the user should not exercise for more than 40 minutes
a day. Excluded treatment plans may be based on results
from other users having a cardiovascular heart issue when
performing the excluded treatment plans, other users’ car-
diovascular data, other users’ attributes, the standardized
measure of perceived exertion, or some combination thereof.

[0203] The user may select which treatment plan to initi-
ate. For example, the user may use an input peripheral (e.g.,
mouse, touchscreen, microphone, keyboard, etc.) to select
from the treatment plans 1302.

[0204] In some embodiments, the recommended treatment
plans and excluded treatment plans may be presented on the
display 120 of the assistant interface 94. The assistant may
select the treatment plan for the user to follow to achieve a
desired result. The selected treatment plan may be transmit-
ted for presentation to the computing device 1200 and/or the
patient interface 50. The patient may view the selected
treatment plan on the computing device 1200 and/or patient
interface 50. In some embodiments, the assistant and the
patient may discuss the details (e.g., treatment protocol
using treatment apparatus 70, diet regimen, medication
regimen, etc.) during the telemedicine session in real-time or
in near real-time. In some embodiments, as the user uses the
treatment apparatus 70, as discussed further with reference
to method 1000 of FIG. 10 above, the server 30 may control,
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based on the selected treatment plan and during the tele-
medicine session, the treatment apparatus 70.

[0205] FIG. 14 generally illustrates an example embodi-
ment of a method 1400 for generating treatment plans,
where such treatment plans may include sessions designed
to enable a user, based on a standardized measure of
perceived exertion, to achieve a desired exertion level
according to the principles of the present disclosure. The
method 1400 may be performed by processing logic that
may include hardware (circuitry, dedicated logic, etc.), soft-
ware, or a combination of both. The method 1400 and/or
each of their individual functions, subroutines, or operations
may be performed by one or more processors of a computing
device (e.g., the computing device 1200 of FIG. 12 and/or
the patient interface 50 of FIG. 1) implementing the method
1400. The method 1400 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processors. In certain implementations, the
method 1400 may be performed by a single processing
thread. Alternatively, the method 1400 may be performed by
two or more processing threads, each thread implementing
one or more individual functions, routines, subroutines, or
operations of the methods.

[0206] At block 1402, the processing device may receive,
at a computing device 1200, a first treatment plan designed
to treat a cardiovascular health issue of a user. The cardio-
vascular heart issue may include diagnoses, diagnostic
codes, symptoms, life consequences, comorbidities, risk
factors to health, risk factors to life, etc. The cardiovascular
heart issue may include heart surgery performed on the user,
a heart transplant performed on the user, a heart arrhythmia
of the user, an atrial fibrillation of the user, tachycardia,
bradycardia, supraventricular tachycardia, congestive heart
failure, heart valve disease, arteriosclerosis, atherosclerosis,
pericardial disease, pericarditis, myocardial disease, myo-
carditis, cardiomyopathy, congenital heart disease, or some
combination thereof.

[0207] The first treatment plan may include at least two
exercise sessions that provide different exertion levels based
at least on the cardiovascular health issue of the user. For
example, if the user recently underwent heart surgery, then
the user may be at high risk for a complication if their heart
is overexerted. Accordingly, a first exercise session may
begin with a very mild desired exertion level, and a second
exercise session may slightly increase the exertion level.
There may any suitable number of exercise sessions in an
exercise protocol associated with the treatment plan. The
number of sessions may depend on the cardiovascular health
issue of the user. For example, the person who recently
underwent heart surgery may be prescribed a higher number
of sessions (e.g., 36) than the number of sessions prescribed
in a treatment plan to a person with a less severe cardio-
vascular health issue. The first treatment plan may be
presented on the display 1300 of the computing device 1200.
[0208] In some embodiments, the first treatment plan may
also be generated by accounting for a standardized measure
comprising perceived exertion, such as a metabolic equiva-
lent of task (MET) value and/or the Borg Rating of Per-
ceived Exertion (RPE). The MET value refers to an objec-
tive measure of a ratio of the rate at which a person expends
energy relative to the mass of that person while performing
a physical activity compared to a reference (resting rate). In
other words, MET may refer to a ratio of work metabolic
rate to resting metabolic rate. One MET may be defined as
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1 kecal/kg/hour and approximately the energy cost of sitting
quietly. Alternatively, and without limitation, one MET may
be defined as oxygen uptake in ml/kg/min where one MET
is equal to the oxygen cost of sitting quietly (e.g., 3.5
ml/kg/min). In this example, 1 MET is the rate of energy
expenditure at rest. A 5 MET activity expends 5 times the
energy used when compared to the energy used for by a body
at rest. Cycling may be a 6 MET activity. If a user cycles for
30 minutes, then that is equivalent to 180 MET activity (i.e.,
6 MET%30 minutes). Attaining certain values of MET may
be beneficial or detrimental for people having certain car-
diovascular health issues.

[0209] A database may store a table including MET values
for activities correlated with treatment plans, cardiovascular
results of users having certain cardiovascular health issues,
and/or cardiovascular data. The database may be continu-
ously and/or continually updated as data is obtained from
users performing treatment plans. The database may be used
to train the one or more machine learning models such that
improved treatment plans with exercises having certain
MET values are selected. The improved treatment plans may
result in faster cardiovascular health recovery time and/or a
better cardiovascular health outcome. The improved treat-
ment plans may result in reduced use of the treatment
apparatus, computing device 1200, patient interface 50,
server 30, and/or assistant interface 94. Accordingly, the
disclosed techniques may reduce the resources (e.g., pro-
cessing, memory, network) consumed by the treatment appa-
ratus, computing device 1200, patient interface 50, server
30, and/or assistant interface 94, thereby providing a tech-
nical improvement. Further, wear and tear of the treatment
apparatus, computing device 1200, patient interface 50,
server 30, and/or assistant interface 94 may be reduced,
thereby improving their lifespan.

[0210] The Borg RPE is a standardized way to measure
physical activity intensity level. Perceived exertion refers to
how hard a person feels like their body is working. The Borg
RPE may be used to estimate a user’s actual heartrate during
physical activity. The Borg RPE may be based on physical
sensations a person experiences during physical activity,
including increased heartrate, increased respiration or
breathing rate, increased sweating, and/or muscle fatigue.
The Borg rating scale may be from 6 (no exertion at all) to
20 (perceiving maximum exertion of effort). Similar to the
MET table described above, the database may include a
table that correlates the Borg values for activities with
treatment plans, cardiovascular results of users having cer-
tain cardiovascular health issues, and/or cardiovascular data.

[0211] In some embodiments, the first treatment plan may
be generated by one or more trained machine learning
models. The machine learning models 13 may be trained by
training engine 9. The one or more trained machine learning
models may be trained using training data including labeled
inputs of a standardized measure comprising perceived
exertion, other users’ cardiovascular data, attribute data of
the user, and/or other users’ cardiovascular health issues and
a labeled output for a predicted treatment plan (e.g., the
treatment plans may include details related to the number of
exercise sessions, the exercises to perform at each session,
the duration of the exercises, the exertion levels to maintain
or achieve at each session, etc.). The attribute data may be
received by the processing device and may include an eating
or drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
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information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, of some combination thereof.

[0212] A mapping function may be used to map, using
supervised learning, the labeled inputs to the labeled out-
puts, in some embodiments. In some embodiments, the
machine learning models may be trained to output a prob-
ability that may be used to match to a treatment plan or
match to a cohort of users that share characteristics similar
to those of the user. If the user is matched to a cohort based
on the probability, a treatment plan associated with that
cohort may be prescribed to the user.

[0213] In some embodiments, the one or more machine
learning models may include different layers of nodes that
determine different outputs based on different data. For
example, a first layer may determine, based on cardiovas-
cular data of the user, a first probability of a predicted
treatment plan. A second layer may receive the first prob-
ability and determine, based on the cardiovascular health
issue of the user, a second probability of the predicted
treatment plan. A third layer may receive the second prob-
ability and determine, based on the standardized measure of
perceived exertion, a third probability of the predicted
treatment plan. An activation function may combine the
output from the third layer and output a final probability
which may be used to prescribe the first treatment plan to the
user.

[0214] In some embodiments, the first treatment plan may
be designed and configured by a healthcare professional. In
some embodiments, a hybrid approach may be used and the
one or more machine learning models may recommend one
or more treatment plans for the user and present them on the
assistant interface 94. The healthcare professional may
select one of the treatment plans, modify one of the treat-
ment plans, or both, and the first treatment plan may be
transmitted to the computing device 1200 and/or the patient
interface 50.

[0215] At block 1404, while the user uses the treatment
apparatus 70 to perform the first treatment plan for the user,
the processing device may receive cardiovascular data from
one or more sensors configured to measure the cardiovas-
cular data associated with the user. In some embodiments,
the treatment apparatus may include a cycling machine. The
one or more sensors may include an electrocardiogram
sensor, a pulse oximeter, a blood pressure sensor, a respi-
ration rate sensor, a spirometry sensor, or some combination
thereof. The electrocardiogram sensor may be a strap around
the user’s chest, the pulse oximeter may be clip on the user’s
finger, and the blood pressure sensor may be cuff on the
user’s arm. Each of the sensors may be communicatively
coupled with the computing device 1200 via Bluetooth or a
similar near field communication protocol. The cardiovas-



US 2024/0062869 Al

cular data may include a cardiac output of the user, a
heartrate of the user, a heart rhythm of the user, a blood
pressure of the user, a blood oxygen level of the user, a
cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, or some combination thereof.
[0216] At block 1406, the processing device may transmit
the cardiovascular data. In some embodiments, the cardio-
vascular data may be transmitted to the assistant interface 94
via the first network 34 and the second network 54. In some
embodiments, the cardiovascular data may be transmitted to
the server 30 via the second network 54. In some embodi-
ments, cardiovascular data may be transmitted to the patient
interface 50 (e.g., second computing device) which relays
the cardiovascular data to the server 30 via the second
network 58. In some embodiments, cardiovascular data may
be transmitted to the patient interface 50 (e.g., second
computing device) which relays the cardiovascular data to
the assistant interface 94 (e.g., third computing device).
[0217] In some embodiments, one or more machine learn-
ing models 13 of the server 30 may be used to generate a
second treatment plan. The second treatment plan may
modify at least one of the exertion levels, and the modifi-
cation may be based on a standardized measure of perceived
exertion, the cardiovascular data, and the cardiovascular
health issue of the user. In some embodiments, if the user is
not able to meet or maintain the exertion level for a session,
the one or more machine learning models 13 of the server 30
may modify the exertion level dynamically.

[0218] At block 1408, the processing device may receive
the second treatment plan.

[0219] In some embodiments, the second treatment plan
may include a modified parameter pertaining to the treat-
ment apparatus 70. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the treatment apparatus, a speed, or some
combination thereof. In some embodiments, while the user
operates the treatment apparatus 70, the processing device
may, based on the modified parameter in real-time or near
real-time, cause the treatment apparatus 70 to be controlled.
[0220] In some embodiments, the one or more machine
learning models may generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session, and the one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ cardio-
vascular data, and other users’ cardiovascular health issues.
[0221] At block 1410, the processing device may present
the second treatment plan on a display, such as the display
1300 of the computing device 1200.

[0222] In some embodiments, based on an operating
parameter specified in the treatment plan, the second treat-
ment plan, or both, the computing device 1200, the patient
interface 50, the server 30, and/or the assistant interface 94
may send control instructions to control the treatment appa-
ratus 70. The operating parameter may pertain to a speed of
a motor of the treatment apparatus 70, a range of motion
provided by one or more pedals of the treatment apparatus
70, an amount of resistance provided by the treatment
apparatus 70, or the like.

[0223] FIG. 15 generally illustrates an example embodi-
ment of a method 1500 for receiving input from a user and
transmitting the feedback to be used to generate a new
treatment plan according to the principles of the present
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disclosure. The method 1500 may be performed by process-
ing logic that may include hardware (circuitry, dedicated
logic, etc.), software, or a combination of both. The method
1500 and/or each of their individual functions, subroutines,
or operations may be performed by one or more processors
of' a computing device (e.g., the computing device 1200 of
FIG. 12 and/or the patient interface 50 of FIG. 1) imple-
menting the method 1500. The method 1500 may be imple-
mented as computer instructions stored on a memory device
and executable by the one or more processors. In certain
implementations, the method 1500 may be performed by a
single processing thread. Alternatively, the method 1500
may be performed by two or more processing threads, each
thread implementing one or more individual functions,
routines, subroutines, or operations of the methods.

[0224] At block 1502, while the user uses the treatment
apparatus 70 to perform the first treatment plan for the user,
the processing device may receive feedback from the user.
The feedback may include input from a microphone, a
touchscreen, a keyboard, a mouse, a touchpad, a wearable
device, the computing device, or some combination thereof.
In some embodiments, the feedback may pertain to whether
or not the user is in pain, whether the exercise is too easy or
too hard, whether or not to increase or decrease an operating
parameter of the treatment apparatus 70, or some combina-
tion thereof.

[0225] At block 1504, the processing device may transmit
the feedback to the server 30, wherein the one or more
machine learning models uses the feedback to generate the
second treatment plan.

System and Method for Implementing a Cardiac
Rehabilitation Protocol by Using Artificial
Intelligence and a Standardized Measurement

[0226] FIG. 16 generally illustrates an example embodi-
ment of a method 1600 for implementing a cardiac recha-
bilitation protocol by using artificial intelligence and a
standardized measurement according to the principles of the
present disclosure. The method 1600 may be performed by
processing logic that may include hardware (circuitry, dedi-
cated logic, etc.), software, or a combination of both. The
method 1600 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
1600. The method 1600 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 1600 may be performed by a single
processing thread. Alternatively, the method 1600 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[0227] In some embodiments, a system may be used to
implement the method 1600. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 1600.
[0228] At block 1602, the processing device may deter-
mine a maximum target heartrate for a user using the
electromechanical machine to perform the treatment plan. In
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some embodiments, the processing device may determine
the maximum target heartrate by determining a heartrate
reserve measure (HRRM) by subtracting from a maximum
heartrate of the user a resting heartrate of the user.

[0229] At block 1604, the processing device may receive,
via the interface (patient interface 50), an input pertaining to
a perceived exertion level of the user. In some embodiments,
the processing device may receive, via the interface, an input
pertaining to a level of the user’s anxiety, depression, pain,
difficulty in performing the treatment plan, or some combi-
nation thereof. In some embodiments, the processing device
may receive, via the interface, an input pertaining to a
physical activity readiness (PAR) score, and the processing
device may determine, based on the PAR score, an initiation
point at which the user is to begin the treatment plan. The
treatment plan may pertain to cardiac rehabilitation, bariatric
rehabilitation, cardio-oncologic rehabilitation, oncologic
rehabilitation, pulmonary rehabilitation, or some combina-
tion thereof.

[0230] In some embodiments, the processing device may
receive, from one or more sensors, performance data related
to the user’s performance of the treatment plan. Based on the
performance data, the input(s) received from the interface,
or some combination thereof, the processing device may
determine a state of the user.

[0231] At block 1606, based on the perceived exertion
level and the maximum heartrate, the processing device may
determine an amount of resistance for the electromechanical
machine to provide via one or more pedals physically or
communicatively coupled to the electromechanical
machine. In some embodiments, the processing device may
use one or more trained machine learning models that map
one or more inputs to one or more outputs, wherein the
mapping is to determine the amount of resistance the elec-
tromechanical machine is to provide via the one or more
pedals. The one or more machine learning models 13 may be
trained using a training dataset. The training dataset may
include labeled inputs mapped to labeled outputs. The
labeled inputs may pertain to one or more characteristics of
one or more users (e.g., maximum target heartrates of users,
perceived exertion levels of users during exercises using
certain amounts of resistance, physiological data of users,
health conditions of users, etc.) mapped to labeled outputs
including amounts of resistance to provide by one or more
pedals of an electromechanical machine.

[0232] At block 1608, while the user performs the treat-
ment plan, the processing device may cause the electrome-
chanical machine to provide the amount of resistance.

[0233] Further, in some embodiments, the processing
device may transmit in real-time or near real-time one or
more characteristic data of the user to a computing device
used by a healthcare professional. The characteristic data
may be transmitted to and presented on the computing
device monitored by the healthcare professional. The char-
acteristic data may include measurement data, performance
data, and/or personal data pertaining to the user. For
example, one or more wireless sensors may obtain the user’s
heartrate, blood pressure, blood oxygen level, and the like at
a certain frequency (e.g., every 5 minutes, every 2 minutes,
every 30 seconds, etc.) and transmit those measurements to
the computing device 1200 or the patient interface 50. The
computing device 1200 and/or patient interface 50 may relay
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the measurements to the server 30, which may transmit the
measurements for real-time display on the assistant interface
94.

[0234] In some embodiments, the processing device may
receive, via one or more wireless sensors (e.g., blood
pressure cuff] electrocardiogram wireless sensor, blood oxy-
gen level sensor, etc.), one or more measurements including
a blood pressure, a heartrate, a respiration rate, a blood
oxygen level, or some combination thereof, in real-time or
near real-time. In some embodiments, based on the one or
more measurements, the processing device may determine
whether the user’s heartrate is within a threshold relative to
the maximum target heartrate. In some embodiments, if the
one or more measurements exceed the threshold, the pro-
cessing device may reduce the amount of resistance pro-
vided by the electromechanical machine. If the one or more
measurements do not exceed the threshold, the processing
device may maintain the amount of resistance provided by
the electromechanical machine.

[0235] Clause 1.1 A computer-implemented system, com-
prising:
[0236] an electromechanical machine configured to be

manipulated by a user while the user is performing a
treatment plan;

[0237] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0238] a processing device configured to:

[0239] determine a maximum target heartrate for a user

using the electromechanical machine to perform the
treatment plan;

[0240] receive, via the interface, an input pertaining to
a perceived exertion level of the user;

[0241] based on the perceived exertion level and the
maximum heartrate, determine an amount of resistance
for the electromechanical machine to provide via one or
more pedals physically or communicatively coupled to
the electromechanical machine; and

[0242] while the user performs the treatment plan, cause
the electromechanical machine to provide the amount
of resistance.

[0243] Clause 2.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0244] receive, via the interface, a second input pertain-
ing to a level of the user’s anxiety, depression, pain,
difficulty in performing the treatment plan, or any
combination thereof.

[0245] Clause 3.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0246] receive, via the interface, a second input pertain-
ing to a physical activity readiness (PAR) score; and

[0247] determine, based on the PAR, an initiation point
at which the user is to begin the treatment plan, wherein
the treatment plan pertains to cardiac rehabilitation.

[0248] Clause 4.1 The computer-implemented system of
any clause herein, further comprising:

[0249] receiving, from one or more sensors, perfor-
mance data related to the user’s performance of the
treatment plan; and

[0250] based on the performance data, the input, the
second input, or some combination thereof, determin-
ing a state of the user.
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[0251] Clause 5.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to transmit in real-time or near real-time one or more
characteristic data of the user to a computing device used by
a healthcare professional, wherein the characteristic data is
transmitted to and presented on the computing device moni-
tored by the healthcare professional.

[0252] Clause 6.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to determine the maximum target heartrate by:

[0253] determining a heartrate reserve measure
(HRRM) by subtracting from a maximum heartrate of
the user a resting heartrate of the user.

[0254] Clause 7.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to use one or more trained machine learning models that map
one or more inputs to one or more outputs, wherein the
mapping is to determine the amount of resistance the elec-
tromechanical machine is to provide via the one or more
pedals.

[0255] Clause 8.1 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0256] receive, via one or more sensors, one or more
measurements comprising a blood pressure, a heartrate,
a respiration rate, a blood oxygen level, or some
combination thereof, in real-time or near real-time;

[0257] based on the one or more measurements, deter-
mine whether the user’s heartrate is within a threshold
relative to the maximum target heartrate; and

[0258] if the one or more measurements exceed the
threshold, reduce the amount of resistance provided by
the electromechanical machine.

[0259] Clause 9.1 A computer-implemented method com-
prising:
[0260] determining a maximum target heartrate for a

user using an electromechanical machine to perform a
treatment plan, wherein the electromechanical machine
is configured to be manipulated by the user while the
user is performing the treatment plan;

[0261] receiving, via an interface, an input pertaining to
a perceived exertion level of the user, wherein the
interface comprises a display configured to present
information pertaining to the treatment plan;

[0262] based on the perceived exertion level and the
maximum heartrate, determining an amount of resis-
tance for the electromechanical machine to provide via
one or more pedals physically or communicatively
coupled to the electromechanical machine; and

[0263] while the user performs the treatment plan, caus-
ing the electromechanical machine to provide the
amount of resistance.

[0264] Clause 10.1 The computer-implemented method of
any clause herein, further comprising:

[0265] receiving, via the interface, a second input per-
taining to a level of the user’s anxiety, depression, pain,
difficulty in performing the treatment plan, or any
combination thereof.

[0266] Clause 11.1 The computer-implemented method of
any clause herein, further comprising:

[0267] receiving, via the interface, a second input per-
taining to a physical activity readiness (PAR) score; and
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[0268] determining, based on the PAR, an initiation
point at which the user is to begin the treatment plan,
wherein the treatment plan pertains to cardiac rehabili-
tation.

[0269] Clause 12.1 The computer-implemented method of
any clause herein, further comprising:

[0270] receiving, from one or more sensors, perfor-
mance data related to the user’s performance of the
treatment plan; and

[0271] based on the performance data, the input, the
second input, or some combination thereof, determin-
ing a state of the user.

[0272] Clause 13.1 The computer-implemented method of
any clause herein, further comprising transmitting in real-
time or near real-time one or more characteristic data of the
user to a computing device used by a healthcare profes-
sional, wherein the characteristic data is transmitted to and
presented on the computing device monitored by the health-
care professional.

[0273] Clause 14.1 The computer-implemented method of
any clause herein, wherein determining the maximum target
heartrate further comprises:

[0274] determining a heartrate reserve measure
(HRRM) by subtracting from a maximum heartrate of
the user a resting heartrate of the user.

[0275] Clause 15.1 The computer-implemented method of
any clause herein, further comprising using one or more
trained machine learning models that map one or more
inputs to one or more outputs, wherein the mapping is to
determine the amount of resistance the electromechanical
machine is to provide via the one or more pedals.

[0276] Clause 16.1 The computer-implemented method of
any clause herein, further comprising:

[0277] receiving, via one Oor more sensors, one or more
measurements comprising a blood pressure, a heartrate,
a respiration rate, a blood oxygen level, or some
combination thereof, in real-time or near real-time;

[0278] based on the one or more measurements, deter-
mining whether the user’s heartrate is within a thresh-
old relative to the maximum target heartrate; and

[0279] if the one or more measurements exceed the
threshold, reducing the amount of resistance provided
by the electromechanical machine.

[0280] Clause 17.1 The computer-implemented method of
any clause herein, further comprising:

[0281] receiving, via the interface, a second input per-
taining to a level of the user’s anxiety, depression, pain,
difficulty in performing the treatment plan, or any
combination thereof.

[0282] Clause 18.1 The computer-implemented method of
any clause herein, further comprising:

[0283] receiving, via the interface, a second input per-
taining to a physical activity readiness (PAR) score; and

[0284] determining, based on the PAR, an initiation
point at which the user is to begin the treatment plan,
wherein the treatment plan pertains to cardiac rehabili-
tation.

[0285] Clause 19.1 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0286] determine a maximum target heartrate for a user
using an electromechanical machine to perform a treat-
ment plan, wherein the electromechanical machine is
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configured to be manipulated by the user while the user
is performing the treatment plan;

[0287] receive, via an interface, an input pertaining to a
perceived exertion level of the user, wherein the inter-
face comprises a display configured to present infor-
mation pertaining to the treatment plan;

[0288] based on the perceived exertion level and the
maximum heartrate, determine an amount of resistance
for the electromechanical machine to provide via one or
more pedals physically or communicatively coupled to
the electromechanical machine; and

[0289] while the user performs the treatment plan, cause
the electromechanical machine to provide the amount
of resistance.

[0290] Clause 20.1 The computer-readable medium of any
clause herein, wherein the processing device is further to:

[0291] receive, via the interface, a second input pertain-
ing to a level of the user’s anxiety, depression, pain,
difficulty in performing the treatment plan, or any
combination thereof.

System and Method to Enable Communication
Detection Between Devices and Performance of a
Preventative Action

[0292] FIG. 17 generally illustrates an example embodi-
ment of a method 1700 for enabling communication detec-
tion between devices and performance of a preventative
action according to the principles of the present disclosure.
The method 1700 may be performed by processing logic that
may include hardware (circuitry, dedicated logic, etc.), soft-
ware, or a combination of both. The method 1700 and/or
each of their individual functions, subroutines, or operations
may be performed by one or more processing devices of a
computing device (e.g., the computer system 1100 of FIG.
11) implementing the method 1700. The method 1700 may
be implemented as computer instructions stored on a
memory device and executable by the one or more process-
ing devices. In certain implementations, the method 1700
may be performed by a single processing thread. Alterna-
tively, the method 1700 may be performed by two or more
processing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[0293] In some embodiments, a system may be used to
implement the method 1700. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 1700.
[0294] At block 1702, the processing device may deter-
mine whether one or more messages are received. The one
or more messages may be received from the electromechani-
cal machine, one or more sensors, the patient interface 50,
the computing device 1200, or some combination thereof.
The one or more messages may include information per-
taining to the user, the user’s usage of the electromechanical
machine, or both.

[0295] At block 1704, responsive to determining that the
one or more messages have not been received, the process-
ing device may determine, via one or more machine learning
models 13, one or more preventative actions to perform. In
some embodiments, the one or more messages not being
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received may pertain to a telecommunications failure, a
video communication being lost, an audio communication
being lost, data acquisition being compromised, or some
combination thereof.
[0296] At block 1706, the processing device may cause
the one or more preventative actions to be performed. In
some embodiments, the one or more preventative actions
may include causing a telecommunications transmission to
be initiated (e.g., a phone call, a text message, a voice
message, a video/multimedia message, a 911 call, a beacon
activation, a wireless communication of any kind, etc.),
stopping the electromechanical machine from operating,
modifying a speed at which the electromechanical machine
operates, or some combination thereof.
[0297] In some embodiments, the one or more messages
include information pertaining to a cardiac health of the user,
and the one or more messages are sent by the electrome-
chanical machine, the computing device 1200, the patient
interface 50, the sensors, etc. while the user uses the
electromechanical machine to perform the treatment plan.
[0298] In some embodiments, the processing device may
determine a maximum target heartrate for a user using the
electromechanical machine to perform the treatment plan.
The processing device may receive, via the interface (patient
interface 50), an input pertaining to a perceived exertion
level of the user. In some embodiments, based on the
perceived exertion level and the maximum target heartrate,
the processing device may determine an amount of resis-
tance for the electromechanical machine to provide via one
or more pedals. While the user performs the treatment plan,
the processing device may cause the electromechanical
machine to provide the amount of resistance.
[0299] In some embodiments, the processing device may
determine a condition associated with the user. The condi-
tion may pertain to cardiac rehabilitation, oncology rcha-
bilitation, rehabilitation from pathologies related to the
prostate gland or urogenital tract, pulmonary rehabilitation,
bariatric rehabilitation, a wellness condition, a general state
of the user based on vitals, physiologic data, measurements,
or some combination thereof. Based on the condition asso-
ciated with the user and the one or more messages not being
received, the processing device may determine the one or
more preventative actions. For example, if the one or more
messages is not received and the user has a cardiac condition
(e.g., abnormal heart rhythm), the preventative action may
include stopping the electromechanical machine and/or con-
tact emergency services (e.g., calling 911).
[0300]
[0301]
prising:
[0302] an electromechanical machine configured to be
manipulated by a user while the user is performing a
treatment plan;

Clauses:
Clause 1.2 A computer-implemented system, com-

[0303] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0304] a processing device configured to:

[0305] determine whether the one or more messages are

received, wherein the one or more messages are
received from the electromechanical machine, a sensor,
the interface, or some combination thereof, and the one
or more messages pertain to the user, the user’s usage
of the electromechanical machine, or both;



US 2024/0062869 Al

[0306] responsive to determining that the one or more
messages have not been received, determining, via one
or more machine learning models, one or more pre-
ventative actions to perform; and cause the one or more
preventative actions to be performed.

[0307] Clause 2.2 The computer-implemented system of
any clause herein, wherein the one or more preventative
actions comprise causing a telecommunications transmis-
sion to be initiated, stopping the electromechanical machine
from operating, modifying a speed at which the electrome-
chanical machine operates, or some combination thereof.
[0308] Clause 3.2 The computer-implemented system of
any clause herein, wherein the one or more messages not
being received pertains to a telecommunications failure, a
video communication being lost, an audio communication
being lost, data acquisition being compromised, or some
combination thereof.

[0309] Clause 4.2 The computer-implemented system of
any clause herein, wherein, while the user uses the electro-
mechanical machine to perform the treatment plan, the one
or more messages include information pertaining to a car-
diac health of the user.

[0310] Clause 5.2 The computer-implemented system of
any clause herein, wherein the processing device is to:

[0311] determine a maximum target heartrate for a user
using the electromechanical machine to perform the
treatment plan;

[0312] receive, via the interface, an input pertaining to
a perceived exertion level of the user;

[0313] based on the perceived exertion level and the
maximum heartrate, determine an amount of resistance
for the electromechanical machine to provide via one or
more pedals;

[0314] while the user performs the treatment plan, cause
the electromechanical machine to provide the amount
of resistance.

[0315] Clause 6.2 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0316] determine a condition associated with the user;
and
[0317] based on the condition associated with the user

and the one or more messages not being received,

determining the one or more preventative actions.
[0318] Clause 7.2 The computer-implemented system of
any clause herein, wherein the condition pertains to cardiac
rehabilitation, oncology rehabilitation, rehabilitation from
pathologies related to the prostate gland or urogenital tract,
pulmonary rehabilitation, bariatric rehabilitation, or some
combination thereof.

[0319] Clause 8.2 A computer-implemented method com-
prising:
[0320] determine whether one or more messages are

received, wherein the one or more messages are
received from an electromechanical machine, a sensor,
the interface, or some combination thereof, and the one
or more messages pertain to a user, the user’s usage of
the electromechanical machine, or both, and wherein
the electromechanical machine is configured to be
manipulated by the user while the user is performing a
treatment plan;

[0321] responsive to determining that the one or more
messages have not been received, determine, via one or
more machine learning models, one or more preventa-
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tive actions to perform; and cause the one or more

preventative actions to be performed.
[0322] Clause 9.2 The computer-implemented method of
any clause herein, wherein the one or more preventative
actions comprise causing a telecommunications transmis-
sion to be initiated, stopping the electromechanical machine
from operating, modifying a speed at which the electrome-
chanical machine operates, or some combination thereof.
[0323] Clause 10.2 The computer-implemented method of
any clause herein, wherein the one or more messages not
being received pertains to a telecommunications failure, a
video communication being lost, an audio communication
being lost, data acquisition being compromised, or some
combination thereof.
[0324] Clause 11.2 The computer-implemented method of
any clause herein, wherein, while the user uses the electro-
mechanical machine to perform the treatment plan, the one
or more messages include information pertaining to a car-
diac health of the user.
[0325] Clause 12.2 The computer-implemented method of
any clause herein, wherein the processing device is to:

[0326] determine a maximum target heartrate for a user
using the electromechanical machine to perform the
treatment plan;

[0327] receive, via an interface, an input pertaining to a
perceived exertion level of the user;

[0328] based on the perceived exertion level and the
maximum heartrate, determine an amount of resistance
for the electromechanical machine to provide via one or
more pedals;

[0329] while the user performs the treatment plan, cause
the electromechanical machine to provide the amount
of resistance.

[0330] Clause 13.2 The computer-implemented method of
any clause herein, wherein the processing device is further
to:

[0331] determine a condition associated with the user;
and
[0332] based on the condition associated with the user

and the one or more messages not being received,

determining the one or more preventative actions.
[0333] Clause 14.2 The computer-implemented method of
any clause herein, wherein the condition pertains to cardiac
rehabilitation, oncology rehabilitation, rehabilitation from
pathologies related to the prostate gland or urogenital tract,
pulmonary rehabilitation, bariatric rehabilitation, or some
combination thereof.
[0334] Clause 15.2 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0335] determine whether one or more messages are
received, wherein the one or more messages are
received from an electromechanical machine, a sensor,
the interface, or some combination thereof, and the one
or more messages pertain to a user, the user’s usage of
the electromechanical machine, or both, and wherein
the electromechanical machine is configured to be
manipulated by a user while the user is performing a
treatment plan;

[0336] responsive to determining that the one or more
messages have not been received, determine, via one or
more machine learning models, one or more preventa-
tive actions to perform; and
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[0337] cause the one or more preventative actions to be
performed.

[0338] Clause 16.2 The computer-readable medium of any
clause herein, wherein the one or more preventative actions
comprise causing a telecommunications transmission to be
initiated, stopping the electromechanical machine from
operating, modifying a speed at which the electromechanical
machine operates, or some combination thereof.

[0339] Clause 17.2 The computer-readable medium of any
clause herein, wherein the one or more messages not being
received pertains to a telecommunications failure, a video
communication being lost, an audio communication being
lost, data acquisition being compromised, or some combi-
nation thereof.

[0340] Clause 18.2 The computer-readable medium of any
clause herein, wherein, while the user uses the electrome-
chanical machine to perform the treatment plan, the one or
more messages include information pertaining to a cardiac
health of the user.

[0341] Clause 19.2 The computer-readable medium of any
clause herein, wherein the processing device is to:

[0342] determine a maximum target heartrate for a user
using the electromechanical machine to perform the
treatment plan;

[0343] receive, via an interface, an input pertaining to a
perceived exertion level of the user;

[0344] based on the perceived exertion level and the
maximum heartrate, determine an amount of resistance
for the electromechanical machine to provide via one or
more pedals;

[0345] while the user performs the treatment plan, cause
the electromechanical machine to provide the amount
of resistance.

[0346] Clause 20.2 The computer-readable medium of any
clause herein, wherein the processing device is further to:

[0347] determine a condition associated with the user;
and

[0348] based on the condition associated with the user
and the one or more messages not being received,
determining the one or more preventative actions.

System and Method for Using AI/ML to Detect
Abnormal Heart Rhythms of a User Performing a
Treatment Plan Via an Electromechanical Machine

[0349] FIG. 18 generally illustrates an example embodi-
ment of a method 1800 for using artificial intelligence and
machine learning to detect abnormal heart rhythms of a user
performing a treatment plan via an electromechanical
machine according to the principles of the present disclo-
sure. The method 1800 may be performed by processing
logic that may include hardware (circuitry, dedicated logic,
etc.), software, or a combination of both. The method 1800
and/or each of their individual functions, subroutines, or
operations may be performed by one or more processing
devices of a computing device (e.g., the computer system
1100 of FIG. 11) implementing the method 1800. The
method 1800 may be implemented as computer instructions
stored on a memory device and executable by the one or
more processing devices. In certain implementations, the
method 1800 may be performed by a single processing
thread. Alternatively, the method 1800 may be performed by
two or more processing threads, each thread implementing
one or more individual functions, routines, subroutines, or
operations of the methods.
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[0350] In some embodiments, a system may be used to
implement the method 1800. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 1800.
[0351] At block 1802, the processing device may receive,
from one or more sensors, one or more measurements
associated with the user, wherein the one or more measure-
ments are received while the user performs the treatment
plan. In some embodiments, the one or more sensors may
include a pulse oximeter, an electrocardiogram sensor, a
heartrate sensor, a blood pressure sensor, a force sensor, or
some combination thereof. In some embodiments, each of
the sensors may be wireless and may be enabled to com-
municate via a wireless protocol, such as Bluetooth.
[0352] At block 1804, the processing device may deter-
mine, based on one or more standardized algorithms, a
probability that the one or more measurements are indicative
of the user satisfying a threshold for a condition. In some
embodiments, the condition may include atrial fibrillation,
atrial flutter, supraventricular tachycardia, ventricular fibril-
lation, ventricular tachycardia, any other abnormal heart
rhythm, or some combination thereof. In some embodi-
ments, the one or more standardized algorithms may be
approved by a government agency (e.g., Food and Drug
Administration), a regulatory agency, a non-governmental
organization (NGO) or a standards body or organization.
[0353] The determining may be performed via one or
more machine learning models executed by the processing
device. The one or more machine learning models may be
trained to determine a probability that the user satisfies the
threshold for the condition. The one or more machine
learning models may include one or more hidden layers that
each determine a respective probability that are combined
(e.g., summed, averaged, multiplied, etc.) in an activation
function in a final layer of the machine learning model. The
hidden layers may receive the one or more measurements,
which may include a vital sign, a respiration rate, a heartrate,
a temperature, a blood pressure, a glucose level, arterial
blood gas and/or oxygenation levels or percentages, or other
biomarker, or some combination thereof. In some embodi-
ments, the one or more machine learning models may also
receive performance information as input and the perfor-
mance information may include an elapsed time of using a
treatment apparatus, an amount of force exerted on a portion
of the treatment apparatus, a range of motion achieved on
the treatment apparatus, a movement speed of a portion of
the treatment apparatus, a duration of use of the treatment
apparatus, an indication of a plurality of pain levels using the
treatment apparatus, or some combination thereof. In some
embodiments, the one or more machine learning models
may include personal information as input and the personal
information may include demographic, psychographic or
other information, such as an age, a weight, a gender, a
height, a body mass index, a medical condition, a familial
medication history, an injury, a medical procedure, a medi-
cation prescribed, or some combination thereof.

[0354] The one or more machine learning models may be
trained with training data that includes labeled inputs
mapped to labeled outputs. The labeled inputs may include
other users’ measurement information, personal informa-
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tion, and/or performance information mapped to one or
more outputs labeled as one or more conditions associated
with the users. Further, the one or more machine learning
models may be trained to implement a standardized algo-
rithm (e.g., photoplethysmography algorithm) approved by
the Food and Drug Administration (FDA) to detect atrial
fibrillation (AFib). The algorithm implemented by the
machine learning models may determine changes in blood
volume based on the measurements (e.g., heartrate, blood
pressure, and/or blood vessel expansion and contraction).

[0355] The threshold condition may be satisfied when one
or more of the measurements, alone or in combination,
exceed a certain value. For example, if the user’s heartrate
is outside of 60 to 100 beat per minute, the machine learning
model may determine a high probability the user may be
experiencing a heart attack and cause a preventative action
to be performed, such as initiating a telecommunication
transmission (e.g., calling 911) and/or stopping the electro-
mechanical machine. The machine learning models may
determine a high probability of heart arrhythmia when the
heartrate is above 100 beats per minute or below 60 beats per
minute. Further, inputs received from the user may be used
by the machine learning models to determine whether the
threshold is satisfied. For example, the inputs from the user
may relate to whether the user is experiencing a fluttering
sensation in the chest area or a skipping of a heart beat.

[0356] At block 1806, responsive to determining that the
one or more measurements indicate the user satisfies the
threshold for the condition, the processing device may
perform one or more preventative actions. In some embodi-
ments, the one or more preventative actions may include
modifying an operating parameter of the electromechanical
machine, presenting information on the interface, or some
combination thereof. In some embodiments, the processing
device may alert, via the interface, that the user has satisfied
the threshold for the condition and provide an instruction to
modify usage of the electromechanical machine. In some
embodiments, the one or more preventative actions may
include initiating a telemedicine session with a computing
device associated with a healthcare professional.

[0357] Clauses:

[0358] Clause 1.3 A computer-implemented system, com-
prising:
[0359] an electromechanical machine configured to be

manipulated by a user while the user is performing a
treatment plan;

[0360] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0361] a processing device configured to:

[0362] receive, from one or more sensors, one or more

measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan;

[0363] determine, based on one or more standardized
algorithms, a probability that the one or more measure-
ments are indicative of the user satisfying a threshold
for a condition, wherein the determining is performed
via one or more machine learning models trained to
determine a probability that the user satisfies the thresh-
old for the condition; and
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[0364] responsive to determining that the one or more
measurements indicate the user satisfies the threshold
for the condition, perform one or more preventative
actions.

[0365] Clause 2.3 The computer-implemented system of
any clause herein, wherein the one or more preventative
actions comprise modifying an operating parameter of the
electromechanical machine, presenting information on the
interface, or some combination thereof.

[0366] Clause 3.3 The computer-implemented system of
any clause herein, wherein the condition comprises atrial
fibrillation, atrial flutter, supraventricular tachycardia, ven-
tricular fibrillation, ventricular tachycardia, any other abnor-
mal heart rhythm, or some combination thereof.

[0367] Clause 4.3 The computer-implemented system of
any clause herein, wherein the one or more sensors comprise
a pulse oximeter, an electrocardiogram sensor, a heartrate
sensor, a blood pressure sensor, a force sensor, or some
combination thereof.

[0368] Clause 5.3 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0369] determine whether the one or more messages
have been received, wherein the one or more messages
have been received from the -electromechanical
machine, a sensor, the interface, or some combination
thereof, and the one or more messages pertain to the
user, usage of the electromechanical machine, or both;

[0370] responsive to determining that the one or more
messages have not been received, determining, via one
or more machine learning models, one or more pre-
ventative actions to perform; and

[0371] cause the one or more preventative actions to be
performed.

[0372] Clause 6.3 The computer-implemented system of
any clause herein, wherein the one or more standardized
algorithms are approved by a government agency, a regu-
latory agency, a non-governmental organization (NGO) or a
standards body or organization.

[0373] Clause 7.3 The computer-implemented system of
any clause herein, wherein the one or more preventative
actions comprise initiating a telemedicine session with a
computing device associated with a healthcare professional.

[0374] Clause 8.3 A computer-implemented method com-
prising:
[0375] receiving, from one or more sensors, one or

more measurements associated with a user, wherein the
one or more measurements are received while the user
performs a treatment plan, wherein an electromechani-
cal machine is configured to be manipulated by the user
while the user is performing the treatment plan;
[0376] determining, based on one or more standardized
algorithms, a probability that the one or more measure-
ments are indicative of the user satisfying a threshold
for a condition, wherein the determining is performed
via one or more machine learning models trained to
determine a probability that the user satisfies the thresh-
old for the condition; and
[0377] responsive to determining that the one or more
measurements indicate the user satisfies the threshold
for the condition, performing one or more preventative
actions.
[0378] Clause 9.3 The computer-implemented method of
any clause herein, wherein the one or more preventative
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actions comprise modifying an operating parameter of the
electromechanical machine, presenting information on an
interface, or some combination thereof.

[0379] Clause 10.3 The computer-implemented method of
any clause herein, wherein the condition comprises atrial
fibrillation, atrial flutter, supraventricular tachycardia, ven-
tricular fibrillation, ventricular tachycardia, any other abnor-
mal heart rhythm, or some combination thereof.

[0380] Clause 11.3 The computer-implemented method of
any clause herein, wherein the one or more sensors comprise
a pulse oximeter, an electrocardiogram sensor, a heartrate
sensor, a blood pressure sensor, a force sensor, or some
combination thereof.

[0381] Clause 12.3 The computer-implemented method of
any clause herein, further comprising:

[0382] determining whether the one or more messages
have been received, wherein the one or more messages
have been received from the -electromechanical
machine, a sensor, the interface, or some combination
thereof, and the one or more messages pertain to the
user, the user’s usage of the electromechanical
machine, or both;

[0383] responsive to determining that the one or more
messages have not been received, determining, via one
or more machine learning models, one or more pre-
ventative actions to perform; and

[0384] causing the one or more preventative actions to
be performed.

[0385] Clause 13.3 The computer-implemented method of
any clause herein, wherein the one or more standardized
algorithms are approved by a government agency, a regu-
latory agency, a non-governmental organization (NGO) or a
standards body or organization.

[0386] Clause 14.3 The computer-implemented method of
any clause herein, wherein the one or more preventative
actions comprise initiating a telemedicine session with a
computing device associated with a healthcare professional.
[0387] Clause 15.3 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0388] receive, from one or more sensors, one or more
measurements associated with a user, wherein the one
or more measurements are received while the user
performs a treatment plan, wherein an electromechani-
cal machine is configured to be manipulated by the user
while the user is performing the treatment plan;

[0389] determine, based on one or more standardized
algorithms, a probability that the one or more measure-
ments are indicative of the user satisfying a threshold
for a condition, wherein the determining is performed
via one or more machine learning models trained to
determine a probability that the user satisfies the thresh-
old for the condition; and

[0390] responsive to determining that the one or more
measurements indicate the user satisfies the threshold
for the condition, performing one or more preventative
actions.

[0391] Clause 16.3 The computer-readable medium of any
clause herein, wherein the one or more preventative actions
comprise modifying an operating parameter of the electro-
mechanical machine, presenting information on an interface,
or some combination thereof.

[0392] Clause 17.3 The computer-readable medium of any
clause herein, wherein the condition comprises atrial fibril-
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lation, atrial flutter, supraventricular tachycardia, ventricular
fibrillation, ventricular tachycardia, any other abnormal
heart rhythm, or some combination thereof.

[0393] Clause 18.3 The computer-readable medium of any
clause herein, wherein the one or more sensors comprise a
pulse oximeter, an electrocardiogram sensor, a heartrate
sensor, a blood pressure sensor, a force sensor, or some
combination thereof.

[0394] Clause 19.3 The computer-readable medium of any
clause herein, wherein the processing device is further to:

[0395] determine whether the one or more messages
have been received, wherein the one or more messages
have been received from the -electromechanical
machine, a sensor, the interface, or some combination
thereof, and the one or more messages pertain to the
user, the user’s usage of the electromechanical
machine, or both;

[0396] responsive to determining that the one or more
messages have not been received, determining, via one
or more machine learning models, one or more pre-
ventative actions to perform; and cause the one or more
preventative actions to be performed.

[0397] 20.3 The computer-readable medium of any clause
herein, wherein the one or more standardized algorithms are
approved by a government agency, a regulatory agency, a
non-governmental organization (NGO) or a standards body
or organization.

System and Method for Residentially-Based
Cardiac Rehabilitation by Using an
Electromechanical Machine and Educational
Content to Mitigate Risk Factors and Optimize
User Behavior

[0398] FIG. 19 generally illustrates an example embodi-
ment of a method 1900 for residentially-based cardiac
rehabilitation by using an electromechanical machine and
educational content to mitigate risk factors and optimize
user behavior according to the principles of the present
disclosure. The method 1900 may be performed by process-
ing logic that may include hardware (circuitry, dedicated
logic, etc.), software, or a combination of both. The method
1900 and/or each of their individual functions, subroutines,
or operations may be performed by one or more processing
devices of a computing device (e.g., the computer system
1100 of FIG. 11) implementing the method 1900. The
method 1900 may be implemented as computer instructions
stored on a memory device and executable by the one or
more processing devices. In certain implementations, the
method 1900 may be performed by a single processing
thread. Alternatively, the method 1900 may be performed by
two or more processing threads, each thread implementing
one or more individual functions, routines, subroutines, or
operations of the methods.

[0399] In some embodiments, a system may be used to
implement the method 1900. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 1900.
[0400] At block 1902, the processing device may receive,
from one or more sensors, one or more measurements
associated with the user. The one or more measurements
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may be received while the user performs the treatment plan
using the electromechanical machine. In some embodi-
ments, the electromechanical machine may include at least
one of a cycling machine, a rowing machine, a stair-
climbing machine, a treadmill, and an elliptical machine.

[0401] At block 1904, the processing device may deter-
mine, via one or more machine learning models, one or more
content items to present to the user, wherein the determining
is based on the one or more measurements and one or more
characteristics of the user. In some embodiments, the one or
more content items may pertain to cardiac rehabilitation,
oncology rehabilitation, rehabilitation from pathologies
related to the prostate gland or urogenital tract, pulmonary
rehabilitation, bariatric rehabilitation, or some combination
thereof. In some embodiments, the processing device may
modify one or more risk factors of the user by presenting the
one or more content items. The one or more risk factors may
relate to cholesterol, blood pressure, stress, tobacco cessa-
tion, diabetes, or some combination thereof. In some
embodiments, the risk factors may relate to medication
adherence of the user, as well as improvements in the user’s
quality of life.

[0402] At block 1906, while the user performs the treat-
ment plan using the electromechanical machine, the pro-
cessing device may cause presentation of the one or more
content items on an interface. The one or more content items
may include at least information related to a state of the user,
and the state of the user may be associated with the one or
more measurements, the one or more characteristics, or
some combination thereof.

[0403] In some embodiments, the processing device may
receive, from one or more peripheral devices, input from the
user. The input from the user may include a request to view
more details related to the information, a request to receive
different information, a request to receive related or comple-
mentary information, a request to stop presentation of the
information, or some combination thereof.

[0404] In some embodiments, based on the one or more
content items, the processing device may modify one or
more operating parameters of the electromechanical
machine. Further, in some embodiments, based on usage of
the electromechanical machine by the user, the processing
device may modify, in real-time or near real-time, playback
of'the one or more content items. For example, if the user has
used the electromechanical machine for more than a thresh-
old period of time, for more than a threshold number of
times, or the like, then the processing device may select
content items that are more relevant to a physical, emotional,
mental, etc. state of the user relative to the usage of the
electromechanical machine. In other words, the processing
device may select more content items including more
advanced subject matter as the user progresses in the treat-
ment plan.

[0405]
[0406]
prising:

[0407] an electromechanical machine configured to be

manipulated by a user while the user is performing a
treatment plan;

[0408] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

Clauses:

Clause 1.4 A computer-implemented system, com-
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[0409] a processing device configured to:

[0410] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan;

[0411] determine, via one or more machine learning
models, one or more content items to present to the
user, wherein the determining is based on the one or
more measurements and one or more characteristics of
the user; and

[0412] while the user performs the treatment plan using
the electromechanical machine, cause presentation of
the one or more content items on the interface, wherein
the one or more content items comprise at least infor-
mation related to a state of the user, and the state of the
user is associated with the one or more measurements,
the one or more characteristics, or some combination
thereof.

[0413] Clause 2.4 The computer-implemented system of
any clause herein, wherein the one or more content items
pertain to cardiac rehabilitation, oncology rehabilitation,
rehabilitation from pathologies related to the prostate gland
or urogenital tract, pulmonary rehabilitation, bariatric reha-
bilitation, or some combination thereof.

[0414] Clause 3.4 The computer-implemented system of
any clause herein, wherein the electromechanical machine is
at least one of a cycling machine, a rowing machine, and a
stair-climbing machine, a treadmill, an and elliptical
machine.

[0415] Clause 4.4 The computer-implemented system of
any clause herein, wherein the processing device is further
to modify one or more risk factors of the user by presenting
the one or more content items.

[0416] Clause 5.5 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0417] receive, from one or more peripheral devices,
input from the user, wherein the input from the user
comprises a request to view more details related to the
information, a request to receive different information,
a request to receive related or complementary informa-
tion, a request to stop presentation of the information,
or some combination thereof.

[0418] Clause 6.4 The computer-implemented system of
any clause herein, wherein, based on the one or more content
items, the processing device is further to modify one or more
operating parameters of the electromechanical machine.
[0419] Clause 7.4 The computer-implemented system of
any clause herein, wherein, based on usage of the electro-
mechanical machine by the user, the processing device is
further configured to modify in real-time or near real-time
playback of the one or more content items.

[0420] Clause 8.4 A computer-implemented method com-
prising:
[0421] receiving, from one or more sensors, one or

more measurements associated with a user, wherein the
one or more measurements are received while the user
performs a treatment plan, and an electromechanical
machine is configured to be manipulated by the user
while the user is performing the treatment plan;
[0422] determining, via one or more machine learning
models, one or more content items to present to the
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user, wherein the determining is based on the one or
more measurements and one or more characteristics of
the user; and

[0423] while the user performs the treatment plan using
the electromechanical machine, causing presentation of
the one or more content items on an interface, wherein
the one or more content items comprise at least infor-
mation related to a state of the user, and the state of the
user is associated with the one or more measurements,
the one or more characteristics, or some combination
thereof.

[0424] Clause 9.4 The computer-implemented method of
any clause herein, wherein the one or more content items
pertain to cardiac rehabilitation, oncology rehabilitation,
rehabilitation from pathologies related to the prostate gland
or urogenital tract, pulmonary rehabilitation, bariatric reha-
bilitation, or some combination thereof.

[0425] Clause 10.4 The computer-implemented method of
any clause herein, wherein the electromechanical machine is
at least one of a cycling machine, a rowing machine, and a
stair-climbing machine, a treadmill, an and elliptical
machine.

[0426] Clause 11.4 The computer-implemented method of
any clause herein, further comprising modifying one or
more risk factors of the user by presenting the one or more
content items.

[0427] Clause 12.4 The computer-implemented method of
any clause herein, further comprising:

[0428] receiving, from one or more peripheral devices,
input from the user, wherein the input from the user
comprises a request to view more details related to the
information, a request to receive different information,
a request to receive related or complementary informa-
tion, a request to stop presentation of the information,
or some combination thereof.

[0429] Clause 13.4 The computer-implemented method of
any clause herein, further comprising, based on the one or
more content items, modifying one or more operating
parameters of the electromechanical machine.

[0430] Clause 14.4 The computer-implemented method of
any clause herein, further comprising, based on usage of the
electromechanical machine by the user, modifying in real-
time or near real-time playback of the one or more content
items.

[0431] Clause 15. A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0432] receive, from one or more sensors, one or more
measurements associated with a user, wherein the one
or more measurements are received while the user
performs a treatment plan, and an electromechanical
machine is configured to be manipulated by the user
while the user is performing the treatment plan;

[0433] determine, via one or more machine learning
models, one or more content items to present to the
user, wherein the determining is based on the one or
more measurements and one or more characteristics of
the user; and

[0434] while the user performs the treatment plan using
the electromechanical machine, cause presentation of
the one or more content items on an interface, wherein
the one or more content items comprise at least infor-
mation related to a state of the user, and the state of the
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user is associated with the one or more measurements,
the one or more characteristics, or some combination
thereof.
[0435] Clause 16.4 The computer-readable medium of any
clause herein, wherein the one or more content items pertain
to cardiac rehabilitation, oncology rehabilitation, rehabilita-
tion from pathologies related to the prostate gland or uro-
genital tract, pulmonary rehabilitation, bariatric rehabilita-
tion, or some combination thereof.
[0436] Clause 17.4 The computer-readable medium of any
clause herein, wherein the electromechanical machine is at
least one of a cycling machine, a rowing machine, and a
stair-climbing machine, a treadmill, an and elliptical
machine.
[0437] Clause 18.4 The computer-readable medium of any
clause herein, wherein the processing devices is to modify
one or more risk factors of the user by presenting the one or
more content items.
[0438] Clause 19.4 The computer-readable medium of any
clause herein, wherein the processing device is to:

[0439] receive, from one or more peripheral devices,
input from the user, wherein the input from the user
comprises a request to view more details related to the
information, a request to receive different information,
a request to receive related or complementary informa-
tion, a request to stop presentation of the information,
or some combination thereof.

[0440] Clause 20.4 The computer-readable medium of any
clause herein, wherein, based on the one or more content
items, the processing device is to modify one or more
operating parameters of the electromechanical machine.

System and Method for Using AI/ML and
Telemedicine to Perform Bariatric Rehabilitation
Via an Electromechanical Machine

[0441] FIG. 20 generally illustrates an example embodi-
ment of a method 2000 for using artificial intelligence and
machine learning and telemedicine to perform bariatric
rehabilitation via an electromechanical machine according
to the principles of the present disclosure. The method 2000
may be performed by processing logic that may include
hardware (circuitry, dedicated logic, etc.), software, or a
combination of both. The method 2000 and/or each of their
individual functions, subroutines, or operations may be
performed by one or more processing devices of a comput-
ing device (e.g., the computer system 1100 of FIG. 11)
implementing the method 2000. The method 2000 may be
implemented as computer instructions stored on a memory
device and executable by the one or more processing
devices. In certain implementations, the method 2000 may
be performed by a single processing thread. Alternatively,
the method 2000 may be performed by two or more pro-
cessing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[0442] In some embodiments, a system may be used to
implement the method 2000. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2000.
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[0443] At block 2002, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a bariatric health issue of a user. The first treatment plan may
include at least two exercise sessions that, based on the
bariatric health issue of the user, enable the user to perform
an exercise at different exertion levels.

[0444] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0445] At block 2004, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive bariatric data from
one or more sensors configured to measure the bariatric data
associated with the user. In some embodiments, the bariatric
data may include a weight of the user, a cardiac output of the
user, a heartrate of the user, a heart rhythm of the user, a
blood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, a
pulmonary diagnosis of the user, an oncologic diagnosis of
the user, a bariatric diagnosis of the user, a pathological
diagnosis related to a prostate gland or urogenital tract of the
user, spirometry data related to the user, or some combina-
tion thereof.

[0446] At block 2006, the processing device may transmit
the bariatric data. In some embodiments, one or more
machine learning models 13 may be executed by the server
30 and the machine learning models 13 may be used to
generate a second treatment plan based on the bariatric data.
The second treatment plan may modify at least one exertion
level, and the modification may be based on a standardized
measure including perceived exertion, bariatric data, and the
bariatric health issue of the user. In some embodiments, the
standardized measure of perceived exertion may include a
metabolic equivalent of tasks (MET) or a Borg rating of
perceived exertion (RPE).

[0447] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ bariat-
ric data, and other users’ bariatric health issues as input data,
and other users’ exertion levels that led to desired results as
output data. The input data and the output data may be
labeled and mapped accordingly.
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[0448] At block 2008, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.
[0449] In some embodiments, transmitting the bariatric
data may include transmitting the bariatric data to a second
computing device that relays the bariatric data to a third
computing device that is associated with a healthcare pro-
fessional.
[0450] Clauses:
[0451] Clause 1.5 A computer-implemented system, com-
prising:

[0452] an electromechanical machine configured to be

manipulated by a user while the user performs a
treatment plan;

[0453] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0454] a processing device configured to:

[0455] receive, at a computing device, a first treatment

plan designed to treat a bariatric health issue of a user,
wherein the first treatment plan comprises at least two
exercise sessions that, based on the bariatric health
issue of the user, enable the user to perform an exercise
at different exertion levels;

[0456] while the user uses a treatment apparatus to
perform the first treatment plan for the user, receive
bariatric data from one or more sensors configured to
measure the bariatric data associated with the user;

[0457] transmit the bariatric data, wherein one or more
machine learning models are used to generate a second
treatment plan, wherein the second treatment plan
modifies at least one exertion level, and the modifica-
tion is based on a standardized measure comprising
perceived exertion, the bariatric data, and the bariatric
health issue of the user; and receive the second treat-
ment plan.

[0458] Clause 2.5 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented system further comprises:

[0459] Dbased on the modified parameter, controlling the
electromechanical machine.

[0460] Clause 3.5 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).

[0461] Clause 4.5 The computer-implemented system of
any clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
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or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ bariatric data,
and other users’ bariatric health issues.

[0462] Clause 5.5 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0463] Clause 6.5 The computer-implemented system of
any clause herein, wherein the transmitting the bariatric data
further comprises transmitting the bariatric data to a second
computing device that relays the bariatric data to a third
computing device that is associated with a healthcare pro-
fessional.

[0464] Clause 7.5 The computer-implemented system of
any clause herein, wherein the bariatric data comprises a
weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, a pulmonary diagnosis of
the user, an oncologic diagnosis of the user, a bariatric
diagnosis of the user, a pathological diagnosis related to a
prostate gland or urogenital tract of the user, spirometry data
related to the user, or some combination thereof.

[0465] Clause 8.5 A computer-implemented method com-
prising:
[0466] receiving, at a computing device, a first treat-

ment plan designed to treat a bariatric health issue of a
user, wherein the first treatment plan comprises at least
two exercise sessions that, based on the bariatric health
issue of the user, enable the user to perform an exercise
at different exertion levels;

[0467] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receiving bariatric data from one or more sensors
configured to measure the bariatric data associated with
the user, wherein the electromechanical machine is
configured to be manipulated by the user while the user
performs the first treatment plan;

[0468] transmitting the bariatric data, wherein one or
more machine learning models are used to generate a
second treatment plan, wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
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prising perceived exertion, the bariatric data, and the
bariatric health issue of the user; and

[0469]

[0470] Clause 9.5 The computer-implemented method of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented method further comprises:

[0471] based on the modified parameter, controlling the
electromechanical machine.

[0472] Clause 10.5 The computer-implemented method of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).

[0473] Clause 11.5 The computer-implemented method of
any clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ bariatric data,
and other users’ bariatric health issues.

[0474] Clause 12.5 The computer-implemented method of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0475] Clause 13.5 The computer-implemented method of
any clause herein, wherein the transmitting the bariatric data
further comprises transmitting the bariatric data to a second
computing device that relays the bariatric data to a third
computing device that is associated with a healthcare pro-
fessional.

[0476] Clause 14.5 The computer-implemented method of
any clause herein, wherein the bariatric data comprises a
weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, a pulmonary diagnosis of
the user, an oncologic diagnosis of the user, a bariatric
diagnosis of the user, a pathological diagnosis related to a
prostate gland or urogenital tract of the user, spirometry data
related to the user, or some combination thereof.

receiving the second treatment plan.
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[0477] Clause 15.5 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0478] receive a first treatment plan designed to treat a
bariatric health issue of a user, wherein the first treat-
ment plan comprises at least two exercise sessions that,
based on the bariatric health issue of the user, enable
the user to perform an exercise at different exertion
levels;

[0479] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive bariatric data from one or more sensors con-
figured to measure the bariatric data associated with the
user, wherein the electromechanical machine is config-
ured to be manipulated by the user while the user
performs the first treatment plan;

[0480] transmit the bariatric data, wherein one or more
machine learning models are used to generate a second
treatment plan, wherein the second treatment plan
modifies at least one exertion level, and the modifica-
tion is based on a standardized measure comprising
perceived exertion, the bariatric data, and the bariatric
health issue of the user; and

[0481] receive the second treatment plan.

[0482] Clause 16.5 The computer-readable medium of any
clause herein, wherein the second treatment plan comprises
a modified parameter pertaining to the electromechanical
machine, wherein the modified parameter comprises a resis-
tance, a range of motion, a length of time, an angle of a
component of the electromechanical machine, a speed, or
some combination thereof, and the computer-implemented
method further comprises:

[0483] based on the modified parameter, controlling the
electromechanical machine.

[0484] Clause 17.5 The computer-readable medium of any
clause herein, wherein the standardized measure of per-
ceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0485] Clause 18.5 The computer-readable medium of any
clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ bariatric data,
and other users’ bariatric health issues.

[0486] Clause 19.5 The computer-readable medium of any
clause herein, wherein the first treatment plan is generated
based on attribute data comprising an eating or drinking
schedule of the user, information pertaining to an age of the
user, information pertaining to a sex of the user, information
pertaining to a weight of the user information pertaining to
a gender of the user, an indication of a mental state of the
user, information pertaining to a genetic condition of the
user, information pertaining to a disease state of the user,
information pertaining to a microbiome from one or more
locations on or in the user, an indication of an energy level
of the user, information pertaining to a weight of the user,
information pertaining to a height of the user, information
pertaining to a body mass index (BMI) of the user, infor-
mation pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
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information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0487] Clause 20.5 The computer-readable medium of any
clause herein, wherein the transmitting the bariatric data
further comprises transmitting the bariatric data to a second
computing device that relays the bariatric data to a third
computing device that is associated with a healthcare pro-
fessional.

System and Method for Using AI/ML and
Telemedicine to Perform Pulmonary Rehabilitation
Via an Electromechanical Machine

[0488] FIG. 21 generally illustrates an example embodi-
ment of a method 2100 for using artificial intelligence and
machine learning and telemedicine to perform pulmonary
rehabilitation via an electromechanical machine according
to the principles of the present disclosure. The method 2100
may be performed by processing logic that may include
hardware (circuitry, dedicated logic, etc.), software, or a
combination of both. The method 2100 and/or each of their
individual functions, subroutines, or operations may be
performed by one or more processing devices of a comput-
ing device (e.g., the computer system 1100 of FIG. 11)
implementing the method 2100. The method 2100 may be
implemented as computer instructions stored on a memory
device and executable by the one or more processing
devices. In certain implementations, the method 2100 may
be performed by a single processing thread. Alternatively,
the method 2100 may be performed by two or more pro-
cessing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[0489] In some embodiments, a system may be used to
implement the method 2100. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2100.
[0490] At block 2102, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a pulmonary health issue of a user. The first treatment plan
may include at least two exercise sessions that, based on the
pulmonary health issue of the user, enable the user to
perform an exercise at different exertion levels.

[0491] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,



US 2024/0062869 Al

information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0492] At block 2104, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive pulmonary data
from one or more sensors configured to measure the pul-
monary data associated with the user. In some embodiments,
the pulmonary data may include a weight of the user, a
cardiac output of the user, a heartrate of the user, a heart
rhythm of the user, a blood pressure of the user, a blood
oxygen level of the user, a cardiovascular diagnosis of the
user, a non-cardiovascular diagnosis of the user, a respira-
tion rate of the user, a pulmonary diagnosis of the user, an
oncologic diagnosis of the user, a pulmonary diagnosis of
the user, a pathological diagnosis related to a prostate gland
or urogenital tract of the user, spirometry data related to the
user, or some combination thereof.

[0493] At block 2106, the processing device may transmit
the pulmonary data. In some embodiments, one or more
machine learning models 13 may be executed by the server
30 and the machine learning models 13 may be used to
generate a second treatment plan based on the pulmonary
data. The second treatment plan may modify at least one
exertion level, and the modification may be based on a
standardized measure including perceived exertion, pulmo-
nary data, and the pulmonary health issue of the user. In
some embodiments, the standardized measure of perceived
exertion may include a metabolic equivalent of tasks (MET)
or a Borg rating of perceived exertion (RPE).

[0494] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ pul-
monary data, and other users’ pulmonary health issues as
input data, and other users’ exertion levels that led to desired
results as output data. The input data and the output data may
be labeled and mapped accordingly.

[0495] At block 2108, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, a
velocity, an angular velocity, an acceleration, a torque, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.

[0496] In some embodiments, transmitting the pulmonary
data may include transmitting the pulmonary data to a
second computing device that relays the pulmonary data to
a third computing device that is associated with a healthcare
professional.
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Clauses:
Clause 1.6 A computer-implemented system, com-

[0497]
[0498]
prising:
[0499] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

[0500] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0501] a processing device configured to:

[0502] receive, at a computing device, a first treatment

plan designed to treat a pulmonary health issue of a
user, wherein the first treatment plan comprises at least
two exercise sessions that, based on the pulmonary
health issue of the user, enable the user to perform an
exercise at different exertion levels;

[0503] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive pulmonary data from one or more sensors
configured to measure the pulmonary data associated
with the user;

[0504] transmit the pulmonary data, wherein one or
more machine learning models are used to generate a
second treatment plan; wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
prising perceived exertion; the pulmonary data; and the
pulmonary health issue of the user; and

[0505] receive the second treatment plan.

[0506] Clause 2.6 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented system further comprises:

[0507] based on the modified parameter, controlling the
electromechanical machine.

[0508] Clause 3.6 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0509] Clause 4.6 The computer-implemented system of
any clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ pulmonary data,
and other users’ pulmonary health issues.

[0510] Clause 5.6 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
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index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, or some combination thereof.

[0511] Clause 6.6 The computer-implemented system of
any clause herein, wherein the transmitting the pulmonary
data further comprises transmitting the pulmonary data to a
second computing device that relays the pulmonary data to
a third computing device associated with a healthcare pro-
fessional.

[0512] Clause 7.6 The computer-implemented system of
any clause herein, wherein the pulmonary data comprises a
weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, spirometry data related to
the user, a pulmonary diagnosis of the user, an oncologic
diagnosis of the user, a bariatric diagnosis of the user, a
pathological diagnosis related to a prostate gland or uro-
genital tract of the user, or some combination thereof.

[0513] Clause 8.6 A computer-implemented method com-
prising:
[0514] receiving, at a computing device, a first treat-

ment plan designed to treat a pulmonary health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the pulmo-
nary health issue of the user, enable the user to perform
an exercise at different exertion levels;

[0515] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receiving pulmonary data from one or more sensors
configured to measure the pulmonary data associated
with the user, wherein the electromechanical machine
is configured to be manipulated by a user while the user
performs the first treatment plan;

[0516] transmitting the pulmonary data, wherein one or
more machine learning models are used to generate a
second treatment plan; wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
prising perceived exertion; the pulmonary data; and the
pulmonary health issue of the user; and

[0517] receiving the second treatment plan.

[0518] Clause 9.6 The computer-implemented method of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented system further comprises:

[0519] based on the modified parameter, controlling the
electromechanical machine.

[0520] Clause 10.6 The computer-implemented method of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).

[0521] Clause 11.6 The computer-implemented method of
any clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
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or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ pulmonary data,
and other users’ pulmonary health issues.

[0522] Clause 12.6 The computer-implemented method of
any clause herein wherein the first treatment plan is gener-
ated based on attribute data comprising an eating or drinking
schedule of the user, information pertaining to an age of the
user, information pertaining to a sex of the user, information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0523] Clause 13.6 The computer-implemented method of
any clause herein, wherein the transmitting the pulmonary
data further comprises transmitting the pulmonary data to a
second computing device that relays the pulmonary data to
a third computing device associated with a healthcare pro-
fessional.

[0524] Clause 14.6 The computer-implemented method of
any clause herein, wherein the pulmonary data comprises a
weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, spirometry data related to
the user, a pulmonary diagnosis of the user, an oncologic
diagnosis of the user, a bariatric diagnosis of the user, a
pathological diagnosis related to a prostate gland or uro-
genital tract of the user, or some combination thereof.

[0525] Clause 15.6 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0526] receive a first treatment plan designed to treat a
pulmonary health issue of a user, wherein the first
treatment plan comprises at least two exercise sessions
that, based on the pulmonary health issue of the user,
enable the user to perform an exercise at different
exertion levels;

[0527] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive pulmonary data from one or more sensors
configured to measure the pulmonary data associated
with the user, wherein the electromechanical machine
is configured to be manipulated by a user while the user
performs the first treatment plan;

[0528] transmit the pulmonary data, wherein one or
more machine learning models are used to generate a
second treatment plan; wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
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prising perceived exertion; the pulmonary data; and the
pulmonary health issue of the user; and
[0529] receive the second treatment plan.
[0530] Clause 16.6 The computer-readable medium of any
clause herein, wherein the second treatment plan comprises
a modified parameter pertaining to the electromechanical
machine, wherein the modified parameter comprises a resis-
tance, a range of motion, a length of time, an angle of a
component of the electromechanical machine, a speed, or
some combination thereof, and the computer-implemented
system further comprises:
[0531] based on the modified parameter, controlling the

electromechanical machine.
[0532] Clause 17.6 The computer-readable medium of any
clause herein, wherein the standardized measure of per-
ceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0533] Clause 18.6 The computer-readable medium of any
clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ pulmonary data,
and other users’ pulmonary health issues.
[0534] Clause 19.6 The computer-readable medium of any
clause herein, wherein the first treatment plan is generated
based on attribute data comprising an eating or drinking
schedule of the user, information pertaining to an age of the
user, information pertaining to a sex of the user, information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.
[0535] Clause 20.6 The computer-readable medium of any
clause herein, wherein the transmitting the pulmonary data
further comprises transmitting the pulmonary data to a
second computing device that relays the pulmonary data to
a third computing device associated with a healthcare pro-
fessional.

System and Method for Using AI/ML and
Telemedicine for Cardio-Oncologic Rehabilitation
Via an Electromechanical Machine

[0536] FIG. 22 generally illustrates an example embodi-
ment of a method 2200 for using artificial intelligence and
machine learning and telemedicine to perform cardio-onco-
logic rehabilitation via an electromechanical machine
according to the principles of the present disclosure. The
method 2200 may be performed by processing logic that
may include hardware (circuitry, dedicated logic, etc.), soft-
ware, or a combination of both. The method 2200 and/or
each of their individual functions, subroutines, or operations
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may be performed by one or more processing devices of a
computing device (e.g., the computer system 1100 of FIG.
11) implementing the method 2200. The method 2200 may
be implemented as computer instructions stored on a
memory device and executable by the one or more process-
ing devices. In certain implementations, the method 2200
may be performed by a single processing thread. Alterna-
tively, the method 2200 may be performed by two or more
processing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[0537] In some embodiments, a system may be used to
implement the method 2200. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2200.

[0538] At block 2202, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a cardio-oncologic health issue of a user. The first treatment
plan may include at least two exercise sessions that, based
on the cardio-oncologic health issue of the user, enable the
user to perform an exercise at different exertion levels. In
some embodiments, cardiac and/or oncologic information
pertaining to the user may be received from an application
programming interface associated with an electronic medi-
cal records system.

[0539] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0540] At block 2204, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive cardio-oncologic
data from one or more sensors configured to measure the
cardio-oncologic data associated with the user. In some
embodiments, the cardio-oncologic data may include a
weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, a cardio-oncologic
diagnosis of the user, an oncologic diagnosis of the user, a
cardio-oncologic diagnosis of the user, a pathological diag-



US 2024/0062869 Al

nosis related to a prostate gland or urogenital tract of the
user, spirometry data related to the user, or some combina-
tion thereof.
[0541] At block 2206, the processing device may transmit
the cardio-oncologic data. In some embodiments, one or
more machine learning models 13 may be executed by the
server 30 and the machine learning models 13 may be used
to generate a second treatment plan based on the cardio-
oncologic data. The second treatment plan may modify at
least one exertion level, and the modification may be based
on a standardized measure including perceived exertion,
cardio-oncologic data, and the cardio-oncologic health issue
of the user. In some embodiments, the standardized measure
of perceived exertion may include a metabolic equivalent of
tasks (MET) or a Borg rating of perceived exertion (RPE).
[0542] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ cardio-
oncologic data, and other users’ cardio-oncologic health
issues as input data, and other users’ exertion levels that led
to desired results as output data. The input data and the
output data may be labeled and mapped accordingly.
[0543] At block 2208, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, a
velocity, an angular velocity, an acceleration, a torque, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.
[0544] In some embodiments, transmitting the cardio-
oncologic data may include transmitting the cardio-onco-
logic data to a second computing device that relays the
cardio-oncologic data to a third computing device that is
associated with a healthcare professional.
[0545]
[0546]
prising:
[0547] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

Clauses:
Clause 1.7 A computer-implemented system, com-

[0548] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0549] a processing device configured to:

[0550] receive, at a computing device, a first treatment

plan designed to treat a cardio-oncologic health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the cardio-
oncologic health issue of the user, enable the user to
perform an exercise at different exertion levels;
[0551] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
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receive cardio-oncologic data from one or more sensors
configured to measure the cardio-oncologic data asso-
ciated with the user;
[0552] transmit the cardio-oncologic data, wherein one
or more machine learning models are used to generate
a second treatment plan; wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
prising perceived exertion; the cardio-oncologic data,
and the cardio-oncologic health issue of the user; and
[0553] receive the second treatment plan.
[0554] Clause 2.7 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented system further comprises:
[0555] based on the modified parameter, controlling the
electromechanical machine.
[0556] Clause 3.7 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0557] Clause 4.7 The computer-implemented system of
any clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ cardio-oncologic data,
and other users’ cardio-oncologic health issues.
[0558] Clause 5.7 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, or some combination thereof.
[0559] Clause 6.7 The computer-implemented system of
any clause herein, wherein the transmitting the cardio-
oncologic data further comprises transmitting the cardio-
oncologic data to a second computing device that relays the
cardio-oncologic data to a third computing device of a
healthcare professional.
[0560] Clause 7.7 The computer-implemented system of
any clause herein, wherein the cardio-oncologic data com-
prises a weight of the user, a cardiac output of the user, a
heartrate of the user, a heart rthythm of the user, a blood
pressure of the user, a blood oxygen level of the user, a
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cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0561] Clause 8.7 A computer-implemented method com-
prising:
[0562] receiving, at a computing device, a first treat-

ment plan designed to treat a cardio-oncologic health
issue of a user, wherein the first treatment plan com-
prises at least two exercise sessions that, based on the
cardio-oncologic health issue of the user, enable the
user to perform an exercise at different exertion levels;
[0563] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receiving cardio-oncologic data from one or more
sensors configured to measure the cardio-oncologic
data associated with the user, wherein the electrome-
chanical machine is configured to be manipulated by
the user while the user performs the first treatment plan;
[0564] transmitting the cardio-oncologic data, wherein
one or more machine learning models are used to
generate a second treatment plan; wherein the second
treatment plan modifies at least one exertion level, and
the modification is based on a standardized measure
comprising perceived exertion; the cardio-oncologic
data, and the cardio-oncologic health issue of the user;

and
[0565] receiving the second treatment plan.
[0566] Clause 9.7 The computer-implemented method of

any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, or some combination thereof, and the computer-
implemented system further comprises:

[0567] based on the modified parameter, controlling the

electromechanical machine.

[0568] Clause 10.7 The computer-implemented method of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0569] Clause 11.7 The computer-implemented method of
any clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ cardio-oncologic data,
and other users’ cardio-oncologic health issues.
[0570] Clause 12.7 The computer-implemented method of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
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taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, or some combination thereof.

[0571] Clause 13.7 The computer-implemented method of
any clause herein, wherein the transmitting the cardio-
oncologic data further comprises transmitting the cardio-
oncologic data to a second computing device that relays the
cardio-oncologic data to a third computing device of a
healthcare professional.

[0572] Clause 14.7 The computer-implemented method of
any clause herein, wherein the cardio-oncologic data com-
prises a weight of the user, a cardiac output of the user, a
heartrate of the user, a heart rthythm of the user, a blood
pressure of the user, a blood oxygen level of the user, a
cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0573] Clause 15.7 A tangible, computer-readable medium
storing instructions that, when executed, cause a processing
device to:

[0574] receive, at a computing device, a first treatment
plan designed to treat a cardio-oncologic health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the cardio-
oncologic health issue of the user, enable the user to
perform an exercise at different exertion levels;
[0575] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive cardio-oncologic data from one or more sensors
configured to measure the cardio-oncologic data asso-
ciated with the user, wherein the electromechanical
machine is configured to be manipulated by the user
while the user performs the first treatment plan;
[0576] transmit the cardio-oncologic data, wherein one
or more machine learning models are used to generate
a second treatment plan; wherein the second treatment
plan modifies at least one exertion level, and the
modification is based on a standardized measure com-
prising perceived exertion; the cardio-oncologic data,
and the cardio-oncologic health issue of the user; and
[0577]

[0578] Clause 16.7 The computer-readable medium of any
clause herein, wherein the second treatment plan comprises
a modified parameter pertaining to the electromechanical
machine, wherein the modified parameter comprises a resis-
tance, a range of motion, a length of time, an angle of a
component of the electromechanical machine, a speed, or
some combination thereof, and the computer-implemented
system further comprises:

[0579] based on the modified parameter, controlling the

electromechanical machine.

[0580] Clause 17.7 The computer-readable medium of any
clause herein, wherein the standardized measure of per-

receive the second treatment plan.
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ceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0581] Clause 18.7 The computer-readable medium of any
clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ cardio-oncologic data,
and other users’ cardio-oncologic health issues.

[0582] Clause 19.7 The computer-readable medium of any
clause herein, wherein the first treatment plan is generated
based on attribute data comprising an eating or drinking
schedule of the user, information pertaining to an age of the
user, information pertaining to a sex of the user, information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0583] Clause 20.7 The computer-readable medium of any
clause herein, wherein the transmitting the cardio-oncologic
data further comprises transmitting the cardio-oncologic
data to a second computing device that relays the cardio-
oncologic data to a third computing device of a healthcare
professional.

System and Method for Identifying Subgroups,
Determining Cardiac Rehabilitation Eligibility, and
Prescribing a Treatment Plan for the Eligible
Subgroups

[0584] FIG. 23 generally illustrates an example embodi-
ment of a method 2300 for identifying subgroups, determin-
ing cardiac rehabilitation eligibility, and prescribing a treat-
ment plan for the eligible subgroups according to the
principles of the present disclosure. The method 2300 may
be performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software, or a combination
of both. The method 2300 and/or each of their individual
functions, subroutines, or operations may be performed by
one or more processing devices of a computing device (e.g.,
the computer system 1100 of FIG. 11) implementing the
method 2300. The method 2300 may be implemented as
computer instructions stored on a memory device and
executable by the one or more processing devices. In certain
implementations, the method 2300 may be performed by a
single processing thread. Alternatively, the method 2300
may be performed by two or more processing threads, each
thread implementing one or more individual functions,
routines, subroutines, or operations of the methods.

[0585] In some embodiments, a system may be used to
implement the method 2300. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
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ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2300.
[0586] At block 2302, a processing device may receive, at
a computing device, information pertaining to one or more
users. The information may pertain to a cardiac health of the
one or more users. In some embodiments, the information
may be received from an electronic medical records source,
a third-party source, or some combination thereof.

[0587] At block 2304, the processing device may deter-
mine, based on the information, a probability associated
with the eligibility of the one or more users for cardiac
rehabilitation. In some embodiments, the probability is
either zero or one hundred percent. The cardiac rehabilita-
tion may use an electromechanical machine. In some
embodiments, the processing device may determine, based
on the information, the eligibility of the one or more users
for the cardiac rehabilitation using one or more machine
learning models trained to map one or more inputs (e.g.,
characteristics of the user) to one or more outputs (e.g.,
eligibility of the user for cardiac rehabilitation). The cardiac
rehabilitation may use the electromechanical machine.
[0588] At block 2306, responsive to determining that at
least one of the one or more users is eligible for the cardiac
rehabilitation, the processing device may prescribe a treat-
ment plan to the at least one user. The treatment plan may
pertain to the cardiac rehabilitation and may include usage
of the electromechanical machine. In some embodiments,
the determination of eligibility is one of a minimum prob-
ability threshold, a condition of eligibility, and/or a condi-
tion of non-eligibility. In some embodiments, the condition
may pertain to the one or more users being included in one
or more subgroups associated with a geographic region,
having demographic or psychographic characteristics, being
included in an underrepresented minority group, being a
certain sex, being a certain nationality, having a certain
cultural heritage, having a certain disability, having a certain
sexual orientation, having certain genotypal or phenotypal
characteristics, being a certain gender, having a certain risk
level, having certain insurance characteristics, or some com-
bination thereof. In some embodiments, the treatment plan
may pertain to cardiac rehabilitation, oncology rehabilita-
tion, rehabilitation from pathologies related to prostate gland
or urogenital tract, pulmonary rehabilitation, bariatric reha-
bilitation, or some combination thereof.

[0589] In some embodiments, the processing device may
generate the treatment plan using one or more trained
machine learning models. The processing device may deter-
mine, via the one or more machine learning models 13, the
treatment plan for the user based on one or more character-
istics of the user, wherein the one or more characteristics
include information pertaining the user’s cardiac health,
pulmonary health, oncologic health, bariatric health, or
some combination thereof.

[0590] At block 2308, the processing device may assign
the electromechanical machine to the user to be used to
perform the treatment plan pertaining to the cardiac rcha-
bilitation.

[0591] In some embodiments, the processing device may
determine a number of users associated with treatment plans
and may determine a geographic region in which the number
of users resides. In some embodiments, based on the number
of users, the processing device may deploy a calculated
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number of electromechanical machines to the geographic
region to enable the users to execute the treatment plans.
[0592] Clauses:

[0593] Clause 1.8 A computer-implemented method com-
prising:

[0594] receiving, at a computing device, information
pertaining to one or more users, wherein the informa-
tion pertains to a cardiac health of the one or more
users;

[0595] determining, based on the information, a prob-
ability associated with the eligibility of one or more
users for cardiac rehabilitation, wherein the cardiac
rehabilitation uses an electromechanical machine;

[0596] responsive to determining that at least one of the
one or more users is eligible for the cardiac rehabili-
tation, prescribing a treatment plan to the at least one
user, wherein the treatment plan pertains to the cardiac
rehabilitation and includes usage of the electrome-
chanical machine and wherein the determination of
eligibility is one of a minimum probability threshold, a
condition of eligibility, and a condition of non-eligibil-
ity; and

[0597] assigning the electromechanical machine to the
user to be used to perform the treatment plan pertaining
to the cardiac rehabilitation.

[0598] Clause 2.8 The computer-implemented method of
any clause herein, further comprising the condition wherein
one or more users are included in one or more subgroups
associated with a geographic region, an underrepresented
minority group, a certain sex, a certain nationality, a certain
cultural heritage, a certain disability, a certain sexual pref-
erence, a certain genotype, a certain phenotype, a certain
gender, a certain risk level, or some combination thereof.
[0599] Clause 3.8 The computer-implemented method of
any clause herein, wherein the information is received from
an electronic medical records source, a third-party source, or
some combination thereof.

[0600] Clause 4.8 The computer-implemented method of
any clause herein, further comprising:

[0601] determining, via one or more machine learning
models, the treatment plan for the user based on one or
more characteristics of the user, wherein the one or
more characteristics comprise information pertaining
the user’s cardiac health, pulmonary health, oncologic
health, bariatric health, or some combination thereof.

[0602] Clause 5.8 The computer-implemented method of
any clause herein, wherein the determining, based on the
information, of the eligibility of the one or more users for the
cardiac rehabilitation, wherein the cardiac rehabilitation
uses the electromechanical machine, and comprises using
one or more trained machine learning models that map one
or more inputs to one or more outputs.

[0603] Clause 6.8 The computer-implemented method of
any clause herein, further comprising:

[0604] determining a number of users associated with
treatment plans;

[0605] determining a geographic region in which the
number of users resides; and

[0606] based on the number of users, deploying a cal-
culated number of electromechanical machines to the
geographic region to enable the users to execute the
treatment plans.

[0607] Clause 7.8 The computer-implemented method of
any clause herein, wherein the treatment plan pertains to
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cardiac rehabilitation, oncology rehabilitation, rehabilitation
from pathologies related to the prostate gland or urogenital
tract, pulmonary rehabilitation, bariatric rehabilitation, or
some combination thereof.

[0608] Clause 8.8 The computer-implemented method of
any clause herein, wherein the probability is either zero or
one hundred percent.

[0609] Clause 9.8 A computer-implemented system com-
prising:
[0610] a memory device storing instructions; and
[0611] a processing device communicatively coupled to

the memory device, wherein the processing device
executes the instructions to:

[0612] receive, at a computing device, information per-
taining to one or more users, wherein the information
pertains to a cardiac health of the one or more users;

[0613] determine, based on the information, a probabil-
ity associated with the eligibility of one or more users
for cardiac rehabilitation, wherein the cardiac rehabili-
tation uses an electromechanical machine;

[0614] responsive to determining that at least one of the
one or more users is eligible for the cardiac rehabili-
tation, prescribe a treatment plan to the at least one user,
wherein the treatment plan pertains to the cardiac
rehabilitation and includes usage of the electrome-
chanical machine and wherein the determination of
eligibility is one of a minimum probability threshold, a
condition of eligibility, and a condition of non-eligibil-
ity; and

[0615] assign the electromechanical machine to the user
to be used to perform the treatment plan pertaining to
the cardiac rehabilitation.

[0616] Clause 10.8 The computer-implemented system of
any clause herein, wherein one or more users are included in
one or more subgroups associated with a geographic region,
an underrepresented minority group, a certain sex, a certain
nationality, a certain cultural heritage, a certain disability, a
certain sexual preference, a certain genotype, a certain
phenotype, a certain gender, a certain risk level, or some
combination thereof.

[0617] Clause 11.8 The computer-implemented system of
any clause herein, wherein the information is received from
an electronic medical records source, a third-party source, or
some combination thereof.

[0618] Clause 12.8 The computer-implemented system of
any clause herein, wherein the processing device is to:

[0619] determine, via one or more machine learning
models, the treatment plan for the user based on one or
more characteristics of the user, wherein the one or
more characteristics comprise information pertaining
the user’s cardiac health, pulmonary health, oncologic
health, bariatric health, or some combination thereof.

[0620] Clause 13.8 The computer-implemented system of
any clause herein, wherein the determining, based on the
information, of the eligibility of the one or more users for the
cardiac rehabilitation, wherein the cardiac rehabilitation
uses the electromechanical machine, and comprises using
one or more trained machine learning models that map one
or more inputs to one or more outputs.

[0621] Clause 14.8 The computer-implemented system of
any clause herein, wherein the processing device is to:

[0622] determine a number of users associated with
treatment plans;
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[0623] determine a geographic region in which the
number of users resides; and

[0624] based on the number of users, deploy a calcu-
lated number of electromechanical machines to the
geographic region to enable the users to execute the
treatment plans.

[0625] Clause 15.8 The computer-implemented system of
any clause herein, wherein the treatment plan pertains to
cardiac rehabilitation, oncology rehabilitation, rehabilitation
from pathologies related to the prostate gland or urogenital
tract, pulmonary rehabilitation, bariatric rehabilitation, or
some combination thereof.

[0626] Clause 16.8 The computer-implemented system of
any clause herein, wherein the probability is either zero or
one hundred percent.

[0627] Clause 17.8 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0628] receive, at a computing device, information per-
taining to one or more users, wherein the information
pertains to a cardiac health of the one or more users;

[0629] determine, based on the information, a probabil-
ity associated with the eligibility of one or more users
for cardiac rehabilitation, wherein the cardiac rehabili-
tation uses an electromechanical machine;

[0630] responsive to determining that at least one of the
one or more users is eligible for the cardiac rehabili-
tation, prescribe a treatment plan to the at least one user,
wherein the treatment plan pertains to the cardiac
rehabilitation and includes usage of the electrome-
chanical machine and wherein the determination of
eligibility is one of a minimum probability threshold, a
condition of eligibility, and a condition of non-eligibil-
ity; and

[0631] assign the electromechanical machine to the user
to be used to perform the treatment plan pertaining to
the cardiac rehabilitation.

[0632] Clause 18.8 The computer-readable medium of any
clause herein, wherein one or more users are included in one
or more subgroups associated with a geographic region, an
underrepresented minority group, a certain sex, a certain
nationality, a certain cultural heritage, a certain disability, a
certain sexual preference, a certain genotype, a certain
phenotype, a certain gender, a certain risk level, or some
combination thereof.

[0633] Clause 19.8 The computer-readable medium of any
clause herein, wherein the information is received from an
electronic medical records source, a third-party source, or
some combination thereof.

[0634] Clause 20.8 The computer-readable medium of any
clause herein, wherein the processing device is to:

[0635] determine, via one or more machine learning
models, the treatment plan for the user based on one or
more characteristics of the user, wherein the one or
more characteristics comprise information pertaining
the user’s cardiac health, pulmonary health, oncologic
health, bariatric health, or some combination thereof.
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System and Method for Using AI/ML to Provide an
Enhanced User Interface Presenting Data Pertaining
to Cardiac Health, Bariatric Health, Pulmonary
Health, and/or Cardio-Oncologic Health for the
Purpose of Performing Preventative Actions

[0636] FIG. 24 generally illustrates an example embodi-
ment of a method 2400 for using artificial intelligence and
machine learning to provide an enhanced user interface
presenting data pertaining to cardiac health, bariatric health,
pulmonary health, and/or cardio-oncologic health for the
purpose of performing preventative actions according to the
principles of the present disclosure. The method 2400 may
be performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software, or a combination
of both. The method 2400 and/or each of their individual
functions, subroutines, or operations may be performed by
one or more processing devices of a computing device (e.g.,
the computer system 1100 of FIG. 11) implementing the
method 2400. The method 2400 may be implemented as
computer instructions stored on a memory device and
executable by the one or more processing devices. In certain
implementations, the method 2400 may be performed by a
single processing thread. Alternatively, the method 2400
may be performed by two or more processing threads, each
thread implementing one or more individual functions,
routines, subroutines, or operations of the methods.

[0637] In some embodiments, a system may be used to
implement the method 2400. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2400.
[0638] At block 2402, the processing device may receive,
at a computing device, one or more characteristics associ-
ated with the user. The one or more characteristics may
include personal information, performance information,
measurement information, cohort information, familial
information, healthcare professional information, or some
combination thereof.

[0639] At block 2404, the processing device may deter-
mine, based on the one or more characteristics, one or more
conditions of the user. The one or more conditions may
pertain to cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.

[0640] At block 2406, based on the one or more condi-
tions, the processing device may identify, using one or more
trained machine learning models, one or more subgroups
representing different partitions of the one or more charac-
teristics to present via the display.

[0641] At block 2408, the processing device may present,
via the display, the one or more subgroups. In some embodi-
ments, the processing device may present one or more
graphical elements associated with the one or more sub-
groups. The one or more graphical elements may be
arranged based on a priority, a severity, or both of the one or
more subgroups. The one or more graphical elements may
include at least one input mechanism that enables perform-
ing a preventative action. The one or more preventative
actions may include modifying an operating parameter of
the electromechanical machine, initiating a telecommunica-
tions transmission, contacting a computing device associ-
ated with the user, or some combination thereof.
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[0642] In some embodiments, the processing device may
contact a second computing device of a healthcare profes-
sional if a portion of the one or more subgroups is presented
on the display for a threshold period of time, if the portion
of the one or more subgroups exceeds a threshold level, or
both.

[0643] In some embodiments, the processing device may
verify an identity of a healthcare professional prior to
presenting the one or more subgroups on the display. The
verifying the identity of the healthcare professional may
include verifying biometric data associated with the health-
care professional, two-factor authentication (2FA) methods
used by the healthcare professional, credential authentica-
tion of the healthcare professional, or other authentical
methods consistent with regulatory requirements.

[0644] Clauses:

[0645] Clause 1.9 A computer-implemented system, com-
prising:

[0646] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

[0647] an interface comprising a display configured to
present information pertaining to the user, treatment
plan, or both; and

[0648] a processing device configured to:

[0649] receive, at a computing device, one or more
characteristics associated with the user, wherein the one
or more characteristics comprise personal information,
performance information, measurement information,
cohort information, familial information, healthcare
professional information, or some combination thereof;

[0650] determine, based on the one or more character-
istics, one or more conditions of the user, wherein the
one or more conditions pertain to cardiac health, pul-
monary health, bariatric health, oncologic health, or
some combination thereof;,

[0651] based on the one or more conditions, identify,
using one or more trained machine learning models,
one or more subgroups representing different partitions
of the one or more characteristics to present via the
display; and

[0652] present, via the display, the one or more sub-
groups.
[0653] Clause 2.9 The computer-implemented system of

any clause herein, wherein the processing device is further
to present one or more graphical elements associated with
the one or more subgroups.

[0654] Clause 3.9 The computer-implemented system of
any clause herein, wherein the one or more graphical ele-
ments are arranged based on a priority, a severity, or both of
the one or more subgroups.

[0655] Clause 4.9 The computer-implemented system of
any clause herein, wherein the one or more graphical ele-
ments comprise at least one input mechanism that enables
performing a preventative action.

[0656] Clause 5.9 The computer-implemented system of
any clause herein, wherein the preventative action comprises
modifying an operating parameter of the electromechanical
machine, initiating a telecommunications transmission, con-
tacting a computing device associated with the user, or some
combination thereof.

[0657] Clause 6.9 The computer-implemented system of
any clause herein, wherein the processing device is further
to contact a second computing device of a healthcare pro-
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fessional if a portion of the one or more subgroups is
presented on the display for a threshold period of time, if the
portion of the one or more subgroups exceeds a threshold
level, or both.

[0658] Clause 7.9 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to verify an identity of a healthcare professional prior
to presenting the one or more subgroups on the display,
wherein verifying the identity of the healthcare professional
comprises verifying biometric data associated with the
healthcare professional, two-factor authentication (2FA)
methods used by the healthcare professional, or other
authentical methods consistent with regulatory require-
ments.

[0659] Clause 8.9 A computer-implemented method com-
prising:
[0660] receiving, at a computing device, one or more

characteristics associated with the user, wherein the one
or more characteristics comprise personal information,
performance information, measurement information,
cohort information, familial information, healthcare
professional information, or some combination thereof
[0661] determining, based on the one or more charac-
teristics, one or more conditions of the user, wherein
the one or more conditions pertain to cardiac health,
pulmonary health, bariatric health, oncologic health, or
some combination thereof
[0662] based on the one or more conditions, identifying,
using one or more trained machine learning models,
one or more subgroups representing different partitions
of the one or more characteristics to present via a
display; and
[0663] presenting, via the display, the one or more
subgroups.
[0664] Clause 9.9 The computer-implemented method of
any clause herein, further comprising presenting one or more
graphical elements associated with the one or more sub-
groups.
[0665] Clause 10.9 The computer-implemented method of
any clause herein, wherein the one or more graphical ele-
ments are arranged based on a priority, a severity, or both of
the one or more subgroups.
[0666] Clause 11.9 The computer-implemented method of
any clause herein, wherein the one or more graphical ele-
ments comprise at least one input mechanism that enables
performing a preventative action.
[0667] Clause 12.9 The computer-implemented method of
any clause herein, wherein the preventative action comprises
modifying an operating parameter of the electromechanical
machine, contacting an emergency service, contacting a
computing device associated with the user, or some combi-
nation thereof.
[0668] Clause 13.9 The computer-implemented method of
any clause herein, further comprising contacting a second
computing device of a healthcare professional if a portion of
the one or more subgroups is presented on the display for a
threshold period of time, if the portion of the one or more
subgroups exceeds a threshold level, or both.
[0669] Clause 14.9 The computer-implemented method of
any clause herein, wherein the processing device is config-
ured to verify an identity of a healthcare professional prior
to presenting the one or more subgroups on the display,
wherein verifying the identity of the healthcare professional
comprises verifying biometric data associated with the
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healthcare professional, two-factor authentication (2FA)
methods used by the healthcare professional, or other
authentical methods consistent with regulatory require-
ments.

[0670] Clause 15.9 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0671] receive one or more characteristics associated
with the user, wherein the one or more characteristics
comprise personal information, performance informa-
tion, measurement information, cohort information,
familial information, healthcare professional informa-
tion, or some combination thereof

[0672] determine, based on the one or more character-
istics, one or more conditions of the user, wherein the
one or more conditions pertain to cardiac health, pul-
monary health, bariatric health, oncologic health, or
some combination thereof

[0673] based on the one or more conditions, identify,
using one or more trained machine learning models,
one or more subgroups representing different partitions
of the one or more characteristics to present via a
display; and

[0674] present, via the display, the one or more sub-
groups.

[0675] Clause 16.9 The computer-readable medium of any
clause herein, wherein the processing device is to present
one or more graphical elements associated with the one or
more subgroups.

[0676] Clause 17.9 The computer-readable medium of any
clause herein, wherein the one or more graphical elements
are arranged based on a priority, a severity, or both of the one
or more subgroups.

[0677] Clause 18.9 The computer-readable medium of any
clause herein, wherein the one or more graphical elements
comprise at least one input mechanism that enables per-
forming a preventative action.

[0678] Clause 19.9 The computer-readable medium of any
clause herein, wherein the preventative action comprises
modifying an operating parameter of the electromechanical
machine, contacting an emergency service, contacting a
computing device associated with the user, or some combi-
nation thereof.

[0679] Clause 20.9 The computer-readable medium of any
clause herein, further comprising contacting a second com-
puting device of a healthcare professional if a portion of the
one or more subgroups is presented on the display for a
threshold period of time, if the portion of the one or more
subgroups exceeds a threshold level, or both.

System and Method for Using AI/ML and
Telemedicine for Long-Term Care Via an
Electromechanical Machine

[0680] FIG. 25 generally illustrates an example embodi-
ment of a method 2500 for using artificial intelligence and
machine learning and telemedicine for long-term care via an
electromechanical machine according to the principles of the
present disclosure. The method 2500 may be performed by
processing logic that may include hardware (circuitry, dedi-
cated logic, etc.), software, or a combination of both. The
method 2500 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
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2500. The method 2500 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 2500 may be performed by a single
processing thread. Alternatively, the method 2500 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[0681] In some embodiments, a system may be used to
implement the method 2500. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2500.
[0682] At block 2502, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a long-term care health issue of a user. The first treatment
plan may include at least two exercise sessions that, based
on the long-term care health issue of the user, enable the user
to perform an exercise at different exertion levels. In some
embodiments, information pertaining to the user’s long-term
care health issue may be received from an application
programming interface associated with an electronic medi-
cal records system.

[0683] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0684] At block 2504, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive data from one or
more sensors configured to measure the data associated with
the long-term care health issue of the user. In some embodi-
ments, the data may include a procedure performed on the
user, an electronic medical record associated with the user,
a weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, spirometry data related to
the user, a pulmonary diagnosis of the user, an oncologic
diagnosis of the user, a bariatric diagnosis of the user, a
pathological diagnosis related to a prostate gland or uro-
genital tract of the user, or some combination thereof.

[0685] At block 2506, the processing device may transmit
the data. In some embodiments, one or more machine
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learning models 13 may be executed by the server 30 and the
machine learning models 13 may be used to generate a
second treatment plan based on the data and/or the long-term
care health issues of users. The second treatment plan may
modify at least one exertion level, and the modification may
be based on a standardized measure including perceived
exertion, the data, and the long-term care health issue of the
user. In some embodiments, the standardized measure of
perceived exertion may include a metabolic equivalent of
tasks (MET) or a Borg rating of perceived exertion (RPE).
[0686] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ data,
and other users’ long-term care health issues as input data,
and other users’ exertion levels that led to desired results as
output data. The input data and the output data may be
labeled and mapped accordingly.
[0687] At block 2508, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, a
velocity, an angular velocity, an acceleration, a torque, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.
[0688] In some embodiments, transmitting the data may
include transmitting the data to a second computing device
that relays the long-term care health issue data to a third
computing device that is associated with a healthcare pro-
fessional.
[0689] Clauses:
[0690] Clause 1.10 A computer-implemented system,
comprising:

[0691] an electromechanical machine configured to be

manipulated by a user while performing a treatment
plan;

[0692] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0693] a processing device configured to:

[0694] receive, at a computing device, a first treatment

plan designed to treat a long-term care health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the long-term
care health issue of the user, enable the user to perform
one or more exercises at respectively different exertion
levels;

[0695] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the long-term care
health issue of the user;

[0696] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
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plan, wherein the second treatment plan modifies at

least one exertion level, and the modification is based

on a standardized measure comprising perceived exer-

tion, the data, and the long-term care health issue of the

user; and

[0697] receive the second treatment plan.
[0698] Clause 2.10 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof, and the computer-
implemented system further comprises:
[0699] controlling the electromechanical

based on the modified parameter.
[0700] Clause 3.10 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0701] Clause 4.10 The computer-implemented system of
any clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ data, and other users’
long-term care health issues.
[0702] Clause 5.10 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to long term care health
issues of other users, or some combination thereof.
[0703] Clause 6.10 The computer-implemented system of
any clause herein, wherein the transmitting the data further
comprises transmitting the data to a second computing
device that relays the data to a third computing device of a
healthcare professional.
[0704] Clause 7.10 The computer-implemented system of
any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the

machine
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user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0705] Clause 8.10 A computer-implemented method
comprising:
[0706] receiving, at a computing device, a first treat-

ment plan designed to treat a long-term care health
issue of a user, wherein the first treatment plan com-
prises at least two exercise sessions that, based on the
long-term care health issue of the user, enable the user
to perform one or more exercises at respectively dif-
ferent exertion levels;

[0707] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receiving data from one or more sensors configured to
measure the data associated with the long-term care
health issue of the user, wherein the electromechanical
machine is configured to be manipulated by the user
while performing the first treatment plan;

[0708] transmitting the data, wherein one or more
machine learning models are used to generate a second
treatment plan, wherein the second treatment plan
modifies at least one exertion level, and the modifica-
tion is based on a standardized measure comprising
perceived exertion, the data, and the long-term care
health issue of the user; and

[0709] receiving the second treatment plan.

[0710] Clause 9.10 The computer-implemented method of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof, and the computer-
implemented system further comprises:

[0711] controlling the electromechanical machine based
on the modified parameter.

[0712] Clause 10.10 The computer-implemented method
of any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0713] Clause 11.10 The computer-implemented method
of any clause herein, wherein the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ data, and other
users’ long-term care health issues.

[0714] Clause 12.10 The computer-implemented method
of any clause herein, wherein the first treatment plan is
generated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
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index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to long term care health
issues of other users, or some combination thereof.

[0715] Clause 13.10 The computer-implemented method
of any clause herein, wherein the transmitting the data
further comprises transmitting the data to a second comput-
ing device that relays the data to a third computing device of
a healthcare professional.

[0716] Clause 14.10 The computer-implemented method
of'any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0717] Clause 15.10 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0718] receive a first treatment plan designed to treat a
long-term care health issue of a user, wherein the first
treatment plan comprises at least two exercise sessions
that, based on the long-term care health issue of the
user, enable the user to perform one or more exercises
at respectively different exertion levels;

[0719] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the long-term care
health issue of the user, wherein the electromechanical
machine is configured to be manipulated by the user
while performing the first treatment plan;

[0720] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the long-term care health issue of the
user; and

[0721] receive the second treatment plan.

[0722] Clause 16.10 The computer-readable medium of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof, and the computer-
implemented system further comprises:

[0723] controlling the electromechanical
based on the modified parameter.

[0724] Clause 17. The computer-readable medium of any

clause herein, wherein the standardized measure of per-

machine
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ceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0725] Clause 18.10 The computer-readable medium of
any clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ data, and other users’
long-term care health issues.

[0726] Clause 19.10 The computer-readable medium of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to long term care health
issues of other users, or some combination thereof.

[0727] Clause 20.10 The computer-readable medium of
any clause herein, wherein the transmitting the data further
comprises transmitting the data to a second computing
device that relays the data to a third computing device of a
healthcare professional.

System and Method for Assigning Users to be
Monitored by Observers, where the Assignment
and Monitoring are Based on Promulgated
Regulations

[0728] FIG. 26 generally illustrates an example embodi-
ment of a method 2600 for assigning users to be monitored
by observers where the assignment and monitoring are based
on promulgated regulations according to the principles of
the present disclosure. The method 2600 may be performed
by processing logic that may include hardware (circuitry,
dedicated logic, etc.), software, or a combination of both.
The method 2600 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
2600. The method 2600 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 2600 may be performed by a single
processing thread. Alternatively, the method 2600 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[0729] In some embodiments, a system may be used to
implement the method 2600. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
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ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2600.
[0730] At block 2602, the processing device may receive,
at a computing device, one or more requests to initiate one
or more monitored sessions of the one or more users
performing the one or more treatment plans. The computing
device may be associated with a healthcare professional. The
display of the interface may be presented on the computing
device and the interface may enable the healthcare profes-
sional to privately communicate with each user being moni-
tored in real-time or near real-time while performing the one
or more treatment plans. In some embodiments, the one or
more treatment plans may pertain to cardiac rehabilitation,
pulmonary rehabilitation, bariatric rehabilitation, cardio-
oncology rehabilitation, or some combination thereof.
[0731] At block 2604, the processing device may deter-
mine, based one or more rules, whether the computing
device is currently monitoring a threshold number of ses-
sions. The one or more rules may include a government
agency regulation, a law, a protocol, or some combination
thereof. For example, an FDA regulation may specify that up
to 5 patients may be observed by 1 healthcare professional
at any given time. That is, a healthcare professional may not
concurrently or simultaneously observe more than 5 patients
at any given moment in time.

[0732] At block 2606, responsive to determining that the
computing device is not currently monitoring the threshold
number of sessions, the processing device may initiate via
the computing device at least one of the one or more
monitored sessions.

[0733] In some embodiments, responsive to determining
the computing device is currently monitoring the threshold
number of sessions, the processing device may identify a
second computing device. The second computing device
may be associated with a second healthcare professional that
is located proximate (e.g., a physician working for the same
practice as the healthcare professional) or remote (e.g., a
physician located in another city or state or country). The
processing device may determine, based on the one or more
rules, whether the second computing device is currently
monitoring the threshold number of sessions. Responsive to
determining the second computing device is not currently
monitoring the threshold number of sessions, the processing
device may initiate at least one of the one or more monitored
sessions via the second computing device.

[0734] Further, in some embodiments, when the comput-
ing device is monitoring the threshold number of sessions,
the processing device may identify a second computing
device, and the identification may be performed without
considering a geographical location of the second computing
device relative to a geographical location of the electrome-
chanical machine.

[0735] In some embodiments, the processing device may
use one or more machine learning models trained to deter-
mine a prioritized order of users to initiate a monitored
session. The one or more machine learning models may be
trained to determine the priority based on one or more
characteristics of the one or more users. For example, if a
user has a familial history of cardiac disease or other similar
life threatening disease, that user may be given a higher
priority for a monitored session than a user that does not
have that familial history. Accordingly, in some embodi-
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ments, the most at risk users in terms of health are given
priority to engage in monitored sessions with healthcare
professionals during their rehabilitation. In some embodi-
ments, the prioritization may be adjusted based on other
factors, such as compensation. For example, if a user desires
to receive prioritized treatment, they may pay a certain
amount of money to be advanced in priority for monitored
sessions during their rehabilitation.

[0736] Clauses:
[0737] Clause 1.11 A computer-implemented system,
comprising:

[0738] one or more electromechanical machines con-

figured to be manipulated by one or more users while
the users are performing one or more treatment plans;

[0739] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0740] a processing device configured to:

[0741] receive, at a computing device, one or more

requests to initiate one or more monitored sessions of
the one or more users performing the one or more
treatment plans;

[0742] determine, based on one or more rules, whether
the computing device is currently monitoring a thresh-
old number of sessions; and

[0743] responsive to determining that the computing
device is not currently monitoring the threshold number
of sessions, initiate via the computing device at least
one of the one or more monitored sessions.

[0744] Clause 2.11 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to:

[0745] responsive to determining the computing device
is currently monitoring the threshold number of ses-
sions, identify a second computing device;

[0746] determine, based on the one or more rules,
whether the second computing device is currently
monitoring the threshold number of sessions; and

[0747] responsive to determining the second computing
device is not currently monitoring the threshold number
of sessions, initiate at least one of the one or more
monitored sessions via the second computing device.

[0748] Clause 3.11 The computer-implemented system of
any clause herein, wherein the one or more rules comprise
a government agency regulation, a law, a protocol, or some
combination thereof.

[0749] Clause 4.11 The computer-implemented system of
any clause herein, wherein the computing device is associ-
ated with a healthcare professional, and the interface enables
the healthcare professional to privately communicate with
each user being monitored in real-time or near real-time
while performing the one or more treatment plans.

[0750] Clause 5.11 The computer-implemented system of
any clause herein, wherein the one or more treatment plans
pertain to cardiac rehabilitation, pulmonary rehabilitation,
bariatric rehabilitation, cardio-oncology rehabilitation, or
some combination thereof.

[0751] Clause 6.11 The computer-implemented system of
any clause herein, wherein, when the computing device is
monitoring the threshold number of sessions, the processing
device is further configured to identify a second computing
device, and wherein the identification is performed without
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considering a geographical location of the second computing
device relative to a geographical location the electrome-
chanical machine.

[0752] Clause 7.11 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to use one or more machine learning models to
determine a prioritized order of users to initiate a monitored
session, and the one or more machine learning models are
trained to determine the priority based on one or more
characteristics of the one or more users.

[0753] Clause 8.11 A computer-implemented method
comprising:
[0754] receiving, at a computing device, one or more

requests to initiate one or more monitored sessions of
the one or more users performing the one or more
treatment plans;

[0755] determining, based on one or more rules,
whether the computing device is currently monitoring
a threshold number of sessions; and

[0756] responsive to determining that the computing
device is not currently monitoring the threshold number
of sessions, initiating via the computing device at least
one of the one or more monitored sessions.

[0757] Clause 9.11 The computer-implemented method of
any clause herein, further comprising:

[0758] responsive to determining the computing device
is currently monitoring the threshold number of ses-
sions, identifying a second computing device;

[0759] determining, based on the one or more rules,
whether the second computing device is currently
monitoring the threshold number of sessions; and

[0760] responsive to determining the second computing
device is not currently monitoring the threshold number
of sessions, initiating at least one of the one or more
monitored sessions via the second computing device.

[0761] Clause 10.11 The computer-implemented method
of'any clause herein, wherein the one or more rules comprise
a government agency regulation, a law, a protocol, or some
combination thereof.

[0762] Clause 11.11 The computer-implemented method
of any clause herein, wherein the computing device is
associated with a healthcare professional, and the interface
enables the healthcare professional to privately communi-
cate with each user being monitored in real-time or near
real-time while performing the one or more treatment plans.

[0763] Clause 12.11 The computer-implemented method
of any clause herein, wherein the one or more treatment
plans pertain to cardiac rehabilitation, pulmonary rehabili-
tation, bariatric rehabilitation, cardio-oncology rehabilita-
tion, or some combination thereof.

[0764] Clause 13.11 The computer-implemented method
of any clause herein, wherein, when the computing device is
monitoring the threshold number of sessions, the processing
device is further configured to identify a second computing
device, and wherein the identification is performed without
considering a geographical location of the second computing
device relative to a geographical location the electrome-
chanical machine.

[0765] Clause 14.11 The computer-implemented method
of any clause herein, further comprising using one or more
machine learning models to determine a prioritized order of
users to initiate a monitored session, and the one or more
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machine learning models are trained to determine the pri-
ority based on one or more characteristics of the one or more
users.

[0766] Clause 15.11 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0767] receive, at a computing device, one or more
requests to initiate one or more monitored sessions of
the one or more users performing the one or more
treatment plans;

[0768] determine, based on one or more rules, whether
the computing device is currently monitoring a thresh-
old number of sessions; and

[0769] responsive to determining that the computing
device is not currently monitoring the threshold number
of sessions, initiate via the computing device at least
one of the one or more monitored sessions.

[0770] Clause 16.11 the processing device is to:
[0771] The computer-readable medium of any clause
herein, wherein

[0772] responsive to determining the computing device
is currently monitoring the threshold number of ses-
sions, identify a second computing device;

[0773] determine, based on the one or more rules,
whether the second computing device is currently
monitoring the threshold number of sessions; and

[0774] responsive to determining the second computing
device is not currently monitoring the threshold number
of sessions, initiate at least one of the one or more
monitored sessions via the second computing device.

[0775] Clause 17.11 The computer-readable medium of
any clause herein, wherein the one or more rules comprise
a government agency regulation, a law, a protocol, or some
combination thereof.

[0776] Clause 18.11 The computer-readable medium of
any clause herein, wherein the computing device is associ-
ated with a healthcare professional, and the interface enables
the healthcare professional to privately communicate with
each user being monitored in real-time or near real-time
while performing the one or more treatment plans.

[0777] Clause 19.11 The computer-readable medium of
any clause herein, wherein the one or more treatment plans
pertain to cardiac rehabilitation, pulmonary rehabilitation,
bariatric rehabilitation, cardio-oncology rehabilitation, or
some combination thereof.

[0778] Clause 20.11 The computer-readable medium of
any clause herein, wherein, when the computing device is
monitoring the threshold number of sessions, the processing
device is further configured to identify a second computing
device, and wherein the identification is performed without
considering a geographical location of the second computing
device relative to a geographical location the electrome-
chanical machine.

System and Method for Using AI/ML and
Telemedicine for Cardiac and Pulmonary Treatment
Via an Electromechanical Machine of Sexual
Performance

[0779] FIG. 27 generally illustrates an example embodi-
ment of a method 2700 for using artificial intelligence and
machine learning and telemedicine for cardiac and pulmo-
nary treatment via an electromechanical machine of sexual
performance according to the principles of the present
disclosure. The method 2700 may be performed by process-
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ing logic that may include hardware (circuitry, dedicated
logic, etc.), software, or a combination of both. The method
2700 and/or each of their individual functions, subroutines,
or operations may be performed by one or more processing
devices of a computing device (e.g., the computer system
1100 of FIG. 11) implementing the method 2700. The
method 2700 may be implemented as computer instructions
stored on a memory device and executable by the one or
more processing devices. In certain implementations, the
method 2700 may be performed by a single processing
thread. Alternatively, the method 2700 may be performed by
two or more processing threads, each thread implementing
one or more individual functions, routines, subroutines, or
operations of the methods.

[0780] In some embodiments, a system may be used to
implement the method 2700. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2700.
[0781] At block 2702, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a sexual performance health issue of a user. The first
treatment plan may include at least two exercise sessions
that, based on the sexual performance health issue of the
user, enable the user to perform an exercise at different
exertion levels. In some embodiments, sexual performance
information pertaining to the user may be received from an
application programming interface associated with an elec-
tronic medical records system. In some embodiments, the
sexual performance health issue of the user may include
erectile dysfunction, abnormally low or high testosterone
levels, abnormally low or high estrogen levels, abnormally
low or high progestin levels, diminished libido, health
conditions associated with abnormal levels of any of the
foregoing hormones or of other hormones, or some combi-
nation thereof.

[0782] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0783] At block 2704, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive data from one or
more sensors configured to measure the data associated with
the sexual performance health issue of the user. In some
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embodiments, the data may include a procedure performed
on the user, an electronic medical record associated with the
user, a weight of the user, a cardiac output of the user, a
heartrate of the user, a heart rhythm of the user, a blood
pressure of the user, a blood oxygen level of the user, a
cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0784] At block 2706, the processing device may transmit
the data. In some embodiments, one or more machine
learning models 13 may be executed by the server 30 and the
machine learning models 13 may be used to generate a
second treatment plan based on the data and/or the sexual
performance health issues of users. The second treatment
plan may modify at least one exertion level, and the modi-
fication may be based on a standardized measure including
perceived exertion, the data, and the sexual performance
health issue of the user. In some embodiments, the standard-
ized measure of perceived exertion may include a metabolic
equivalent of tasks (MET) or a Borg rating of perceived
exertion (RPE).

[0785] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ data,
and other users’ sexual performance health issues as input
data, and other users’ exertion levels that led to desired
results as output data. The input data and the output data may
be labeled and mapped accordingly.

[0786] At block 2708, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, a
velocity, an angular velocity, an acceleration, a torque, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.

[0787] In some embodiments, transmitting the data may
include transmitting the data to a second computing device
that relays the sexual performance health issue data to a third
computing device that is associated with a healthcare pro-
fessional.

[0788] Clauses:

[0789] Clause 1.12 A computer-implemented system,
comprising:

[0790] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

[0791] an interface comprising a display configured to
present information pertaining to the treatment plan;
and
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[0792] a processing device configured to:

[0793] receive, at a computing device, a first treatment
plan designed to treat a sexual performance health issue
of a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the sexual
performance health issue of the user, enable the user to
perform an exercise at different exertion levels;

[0794] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the sexual perfor-
mance health issue of the user;

[0795] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the sexual performance health issue
of the user; and

[0796] receive the second treatment plan.

[0797] Clause 2.12 The computer-implemented system of
any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.
[0798] Clause 3.12 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof or some combination
thereof, and the computer-implemented system further com-
prises:

[0799] controlling the electromechanical
based on the modified parameter.

[0800] Clause 4.12 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0801] Clause 5.12 The computer-implemented system of
any clause herein, wherein, by predicting exercises that will
result in the desired exertion level for each session, the one
or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ data, and other
users’ sexual performance health issues.

[0802] Clause 6.12 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
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history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to sexual performance
health issues of other users, or some combination thereof.
[0803] Clause 7.12 The computer-implemented system of
any clause herein, wherein the transmitting the data further
comprises transmitting the data to a second computing
device that relays the data to a third computing device of a
healthcare professional.

[0804] Clause 8.12 The computer-implemented system of
any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.

[0805] Clause 9.12 The computer-implemented system of
any clause herein, wherein the sexual performance health
issue of the user comprises erectile dysfunction, abnormally
low or high testosterone levels, abnormally low or high
estrogen levels, abnormally low or high progestin levels,
diminished libido, health conditions associated with abnor-
mal levels of any of the foregoing hormones or of other
hormones, or some combination thereof.

[0806] Clause 10.12 A computer-implemented method
comprising:
[0807] receive, at a computing device, a first treatment

plan designed to treat a sexual performance health issue
of a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the sexual
performance health issue of the user, enable the user to
perform an exercise at different exertion levels;
[0808] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the sexual perfor-
mance health issue of the user, wherein the electrome-
chanical machine is configured to be manipulated by
the user while the user performs the first treatment plan;
[0809] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the sexual performance health issue
of the user; and
[0810] receive the second treatment plan.
[0811] Clause 11.12 The computer-implemented method
of any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.
[0812] Clause 12.12 The computer-implemented method
of any clause herein, wherein the second treatment plan
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comprises a modified parameter pertaining to the electro-
mechanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof or some combination
thereof, and the computer-implemented system further com-
prises:

[0813] controlling the electromechanical

based on the modified parameter.

[0814] Clause 13.12 The computer-implemented method
of any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0815] Clause 14.12 The computer-implemented method
of any clause herein, wherein, by predicting exercises that
will result in the desired exertion level for each session, the
one or more machine learning models generate the second
treatment plan, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ data, and other
users’ sexual performance health issues.
[0816] Clause 15.12 The computer-implemented method
of any clause herein, wherein the first treatment plan is
generated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to sexual performance
health issues of other users, or some combination thereof.
[0817] Clause 16.12 The computer-implemented method
of any clause herein, wherein the transmitting the data
further comprises transmitting the data to a second comput-
ing device that relays the data to a third computing device of
a healthcare professional.
[0818] Clause 17.12 The computer-implemented method
of'any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a respiration rate of the user, spirom-
etry data related to the user, a pulmonary diagnosis of the
user, an oncologic diagnosis of the user, a bariatric diagnosis
of the user, a pathological diagnosis related to a prostate
gland or urogenital tract of the user, or some combination
thereof.
[0819] Clause 18.12 The computer-implemented method
of any clause herein, wherein the sexual performance health
issue of the user comprises erectile dysfunction, abnormally
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low or high testosterone levels, abnormally low or high
estrogen levels, abnormally low or high progestin levels,
diminished libido, health conditions associated with abnor-
mal levels of any of the foregoing hormones or of other
hormones, or some combination thereof.

[0820] Clause 19.12 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0821] receive, at a computing device, a first treatment
plan designed to treat a sexual performance health issue
of a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the sexual
performance health issue of the user, enable the user to
perform an exercise at different exertion levels;

[0822] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the sexual perfor-
mance health issue of the user, wherein the electrome-
chanical machine is configured to be manipulated by
the user while the user performs the first treatment plan;

[0823] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the sexual performance health issue
of the user; and

[0824] receive the second treatment plan.

[0825] Clause 20.12 The computer-readable medium of
any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.

System and Method for Using AI/ML and
Telemedicine for Prostate-Related Oncologic or
Other Surgical Treatment to Determine a Cardiac
Treatment Plan that Uses Via an Electromechanical
Machine, and where Erectile Dysfunction is
Secondary to the Prostate Treatment and/or
Condition

[0826] FIG. 28 generally illustrates an example embodi-
ment of a method 2800 for using artificial intelligence and
machine learning and telemedicine for prostate-related
oncologic or other surgical treatment to determine a cardiac
treatment plan that uses via an electromechanical machine,
and where erectile dysfunction is secondary to the prostate
treatment and/or condition according to the principles of the
present disclosure. The method 2800 may be performed by
processing logic that may include hardware (circuitry, dedi-
cated logic, etc.), software, or a combination of both. The
method 2800 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
2800. The method 2800 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 2800 may be performed by a single
processing thread. Alternatively, the method 2800 may be
performed by two or more processing threads, each thread
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implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[0827] In some embodiments, a system may be used to
implement the method 2800. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2800.

[0828] At block 2802, the processing device may receive,
at a computing device, a first treatment plan designed to treat
a prostate-related health issue of a user. The first treatment
plan may include at least two exercise sessions that, based
on the prostate-related health issue of the user, enable the
user to perform an exercise at different exertion levels. In
some embodiments, prostate-related information pertaining
to the user may be received from an application program-
ming interface associated with an electronic medical records
system. In some embodiments, the prostate-related health
issue may include an oncologic health issue, another sur-
gery-related health issue, or some combination thereof.

[0829] In some embodiments, the first treatment plan may
be generated based on attribute data including an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a weight of the user information
pertaining to a gender of the user, an indication of a mental
state of the user, information pertaining to a genetic condi-
tion of the user, information pertaining to a disease state of
the user, information pertaining to a microbiome from one or
more locations on or in the user, an indication of an energy
level of the user, information pertaining to a weight of the
user, information pertaining to a height of the user, infor-
mation pertaining to a body mass index (BMI) of the user,
information pertaining to a family history of cardiovascular
health issues of the user, information pertaining to comor-
bidities of the user, information pertaining to desired health
outcomes of the user if the treatment plan is followed,
information pertaining to predicted health outcomes of the
user if the treatment plan is not followed, or some combi-
nation thereof.

[0830] At block 2704, while the user uses an electrome-
chanical machine to perform the first treatment plan for the
user, the processing device may receive data from one or
more sensors configured to measure the data associated with
the prostate-related health issue of the user. In some embodi-
ments, the data may include a procedure performed on the
user, an electronic medical record associated with the user,
a weight of the user, a cardiac output of the user, a heartrate
of the user, a heart rthythm of the user, a blood pressure of
the user, a blood oxygen level of the user, a cardiovascular
diagnosis of the user, a non-cardiovascular diagnosis of the
user, a respiration rate of the user, spirometry data related to
the user, a pulmonary diagnosis of the user, an oncologic
diagnosis of the user, a bariatric diagnosis of the user, a
pathological diagnosis related to a prostate gland or uro-
genital tract of the user, or some combination thereof.
Further, the data may include information pertaining to
cardiac health of the user, oncologic health of the user,
pulmonary health of the user, bariatric health of the user,
rehabilitation from pathologies related to a prostate gland or
urogenital tract, or some combination thereof.
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[0831] At block 2706, the processing device may transmit
the data. In some embodiments, one or more machine
learning models 13 may be executed by the server 30 and the
machine learning models 13 may be used to generate a
second treatment plan based on the data and/or the prostate-
related health issues of users. The second treatment plan
may modify at least one exertion level, and the modification
may be based on a standardized measure including per-
ceived exertion, the data, and the prostate-related health
issue of the user. In some embodiments, the standardized
measure of perceived exertion may include a metabolic
equivalent of tasks (MET) or a Borg rating of perceived
exertion (RPE).
[0832] In some embodiments, the one or more machine
learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session. The one or more machine learning
models may be trained using data pertaining to the stan-
dardized measure of perceived exertion, other users’ data,
and other users’ prostate-related health issues as input data,
and other users’ exertion levels that led to desired results as
output data. The input data and the output data may be
labeled and mapped accordingly.
[0833] At block 2708, the processing device may receive
the second treatment plan from the server 30. The processing
device may implement at least a portion of the treatment
plan to cause an operating parameter of the electromechani-
cal machine to be modified in accordance with the modified
exertion level set in the second treatment plan. To that end,
in some embodiments, the second treatment plan may
include a modified parameter pertaining to the electrome-
chanical machine. The modified parameter may include a
resistance, a range of motion, a length of time, an angle of
a component of the electromechanical machine, a speed, a
velocity, an angular velocity, an acceleration, a torque, or
some combination thereof. The processing device may,
based on the modified parameter, control the electrome-
chanical machine.
[0834] In some embodiments, transmitting the data may
include transmitting the data to a second computing device
that relays the prostate-related health issue data to a third
computing device that is associated with a healthcare pro-
fessional.
[0835] Clauses:
[0836] Clause 1.13 A computer-implemented system,
comprising:

[0837] an electromechanical machine configured to be

manipulated by a user while the user performs a
treatment plan;

[0838] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0839] a processing device configured to:

[0840] receive, at a computing device, a first treatment

plan designed to treat a prostate-related health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the prostate-
related health issue of the user, enable the user to
perform an exercise at different exertion levels;

[0841] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the prostate-related
health issue of the user;
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[0842] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the prostate-related health issue of
the user; and

[0843] receive the second treatment plan.

[0844] Clause 2.13 The computer-implemented system of
any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.
[0845] Clause 3.13 The computer-implemented system of
any clause herein, wherein the prostate-related health issue
further comprises an oncologic health issue, another sur-
gery-related health issue, or some combination thereof.
[0846] Clause 4.13 The computer-implemented system of
any clause herein, wherein the second treatment plan com-
prises a modified parameter pertaining to the electrome-
chanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof, and the computer-
implemented system further comprises:

[0847] controlling the electromechanical
based on the modified parameter.

[0848] Clause 5.13 The computer-implemented system of
any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).
[0849] Clause 6.13 The computer-implemented system of
any clause herein, wherein the one or more machine learning
models generate the second treatment plan by predicting
exercises that will result in the desired exertion level for
each session, and the one or more machine learning models
are trained using data pertaining to the standardized measure
of perceived exertion, other users’ data, and other users’
prostate-related health issues.

[0850] Clause 7.13 The computer-implemented system of
any clause herein, wherein the first treatment plan is gen-
erated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to prostate-related health
issues of other users, or some combination thereof.

[0851] Clause 8.13 The computer-implemented system of
any clause herein, wherein the transmitting the data further
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comprises transmitting the data to a second computing
device that relays the data to a third computing device of a
healthcare professional.

[0852] Clause 9.13 The computer-implemented system of
any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a pulmonary diagnosis of the user, an
oncologic diagnosis of the user, a respiration rate of the user,
spirometry data related to the user, or some combination
thereof.

[0853] Clause 10.13 A computer-implemented method
comprising:
[0854] receive, at a computing device, a first treatment

plan designed to treat a prostate-related health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the prostate-
related health issue of the user, enable the user to
perform an exercise at different exertion levels;

[0855] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the prostate-related
health issue of the user, wherein the electromechanical
machine is configured to be used by the user while
performing the first treatment plan;

[0856] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
on a standardized measure comprising perceived exer-
tion, the data, and the prostate-related health issue of
the user; and

[0857] receive the second treatment plan.

[0858] Clause 11.13 The computer-implemented method
of any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.
[0859] Clause 12.13 The computer-implemented method
of any clause herein, wherein the prostate-related health
issue further comprises an oncologic health issue, another
surgery-related health issue, or some combination thereof.
[0860] Clause 13.13 The computer-implemented method
of any clause herein, wherein the second treatment plan
comprises a modified parameter pertaining to the electro-
mechanical machine, wherein the modified parameter com-
prises a resistance, a range of motion, a length of time, an
angle of a component of the electromechanical machine, a
speed, a velocity, an angular velocity, an acceleration, a
torque, or some combination thereof, and the computer-
implemented system further comprises:

[0861] controlling the electromechanical
based on the modified parameter.

[0862] Clause 14.13 The computer-implemented method
of any clause herein, wherein the standardized measure of
perceived exertion comprises a metabolic equivalent of tasks
(MET) or a Borg rating of perceived exertion (RPE).

[0863] Clause 15.13 The computer-implemented method
of any clause herein, wherein the one or more machine

machine
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learning models generate the second treatment plan by
predicting exercises that will result in the desired exertion
level for each session, and the one or more machine learning
models are trained using data pertaining to the standardized
measure of perceived exertion, other users’ data, and other
users’ prostate-related health issues.

[0864] Clause 16.13 The computer-implemented method
of any clause herein, wherein the first treatment plan is
generated based on attribute data comprising an eating or
drinking schedule of the user, information pertaining to an
age of the user, information pertaining to a sex of the user,
information pertaining to a gender of the user, an indication
of a mental state of the user, information pertaining to a
genetic condition of the user, information pertaining to a
disease state of the user, information pertaining to a micro-
biome from one or more locations on or in the user, an
indication of an energy level of the user, information per-
taining to a weight of the user, information pertaining to a
height of the user, information pertaining to a body mass
index (BMI) of the user, information pertaining to a family
history of cardiovascular health issues of the user, informa-
tion pertaining to comorbidities of the user, information
pertaining to desired health outcomes of the user if the
treatment plan is followed, information pertaining to pre-
dicted health outcomes of the user if the treatment plan is not
followed, information pertaining to prostate-related health
issues of other users, or some combination thereof.

[0865] Clause 17.13 The computer-implemented method
of any clause herein, wherein the transmitting the data
further comprises transmitting the data to a second comput-
ing device that relays the data to a third computing device of
a healthcare professional.

[0866] Clause 18.13 The computer-implemented method
of'any clause herein, wherein the data comprises a procedure
performed on the user, an electronic medical record associ-
ated with the user, a weight of the user, a cardiac output of
the user, a heartrate of the user, a heart rhythm of the user,
ablood pressure of the user, a blood oxygen level of the user,
a cardiovascular diagnosis of the user, a non-cardiovascular
diagnosis of the user, a pulmonary diagnosis of the user, an
oncologic diagnosis of the user, a respiration rate of the user,
spirometry data related to the user, or some combination
thereof.

[0867] Clause 19.13 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0868] receive, at a computing device, a first treatment
plan designed to treat a prostate-related health issue of
a user, wherein the first treatment plan comprises at
least two exercise sessions that, based on the prostate-
related health issue of the user, enable the user to
perform an exercise at different exertion levels;

[0869] while the user uses an electromechanical
machine to perform the first treatment plan for the user,
receive data from one or more sensors configured to
measure the data associated with the prostate-related
health issue of the user, wherein the electromechanical
machine is configured to be used by the user while
performing the first treatment plan;

[0870] transmit the data, wherein one or more machine
learning models are used to generate a second treatment
plan, wherein the second treatment plan modifies at
least one exertion level, and the modification is based
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on a standardized measure comprising perceived exer-

tion, the data, and the prostate-related health issue of

the user; and

[0871] receive the second treatment plan.

[0872] Clause 20.13 The computer-readable medium of
any clause herein, wherein the data comprises information
pertaining to cardiac health of the user, oncologic health of
the user, pulmonary health of the user, bariatric health of the
user, rehabilitation from pathologies related to a prostate
gland or urogenital tract, or some combination thereof.

System and Method for Determining, Based on
Advanced Metrics of Actual Performance on an
Electromechanical Machine, Medical Procedure
Eligibility in Order to Ascertain Survivability Rates
and Measures of Quality of Life Criteria

[0873] FIG. 29 generally illustrates an example embodi-
ment of a method 2900 for determining, based on advanced
metrics of actual performance on an electromechanical
machine, medical procedure eligibility in order to ascertain
survivability rates and measures of quality of life criteria
according to the principles of the present disclosure. The
method 2900 may be performed by processing logic that
may include hardware (circuitry, dedicated logic, etc.), soft-
ware, or a combination of both. The method 2900 and/or
each of their individual functions, subroutines, or operations
may be performed by one or more processing devices of a
computing device (e.g., the computer system 1100 of FIG.
11) implementing the method 2900. The method 2900 may
be implemented as computer instructions stored on a
memory device and executable by the one or more process-
ing devices. In certain implementations, the method 2900
may be performed by a single processing thread. Alterna-
tively, the method 2900 may be performed by two or more
processing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[0874] In some embodiments, a system may be used to
implement the method 2900. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 2900.
[0875] At block 2902, the processing device may receive,
a set of data pertaining to users using one or more electro-
mechanical machines to perform one or more treatment
plans. The set of data may include performance data, per-
sonal data, measurement data, or some combination thereof.
[0876] At block 2904, the processing device may deter-
mine, based on the data, one or more survivability rates of
one or more procedures, one or more quality of life metrics,
or some combination thereof.

[0877] At block 2906, the processing device may deter-
mine, using one or more machine learning models, a prob-
ability that the user satisfies a threshold pertaining to the one
or more survivability rates of the one or more procedures,
the one or more quality of life metrics, or some combination
thereof. In some embodiments, the processing device may
prescribe to the user the treatment plan associated with the
one or more survivability rates, the one or more quality of
life metrics, or some combination thereof. In some embodi-
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ments, the processing device may prescribe to the user the
electromechanical machine associated with the treatment
plan.
[0878] At block 2908, the processing device may select,
based on the probability, the user for the one or more
procedures.
[0879] In some embodiments, the processing device may
initiate a telemedicine session while the user performs the
treatment plan. The telemedicine session may include the
processing device communicatively coupled to a processing
device associated with a healthcare professional.
[0880] In some embodiments, the processing device may
receive, via the patient interface 50, input pertaining to a
perceived level of difficulty of an exercise associated with
the treatment plan. The processing device may modify,
based on the input, an operating parameter of the electro-
mechanical machine. The processing device may receive
input, via the patient interface 50, input pertaining to a level
of'the user’s anxiety, depression, pain, difficulty in perform-
ing the treatment plan, or some combination thereof. This
input may be used to adjust the treatment plan, determine an
effectiveness of the treatment plan for users having similar
characteristics, or the like. The input may be used to retrain
the one or more machine learning models to determine
subsequent treatment plans, survivability rates, quality of
life metrics, or some combination thereof.
[0881] Clauses:
[0882] Clause 1.14 A computer-implemented system,
comprising:

[0883] an electromechanical machine configured to be

manipulated by a user while the user performs a
treatment plan;

[0884] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[0885] a processing device configured to:

[0886] receive a plurality of data pertaining to users

using one or more electromechanical machines to per-
form one or more treatment plans, wherein the plurality
of data comprises performance data, personal data,
measurement data, or some combination thereof;
[0887] determine, based on the data, one or more sur-
vivability rates of one or more procedures, one or more
quality of life metrics, or some combination thereof;
[0888] determine, using one or more machine learning
models, a probability that the user satisfies a threshold
pertaining to the one or more survivability rates of the
one or more procedures, the one or more quality of life
metrics, or some combination thereof; and select, based
on the probability, the user for the procedure.
[0889] Clause 2.14 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to prescribe to the user the treatment plan asso-
ciated with the one or more survivability rates, the one or
more quality of life metrics, or some combination thereof.
[0890] Clause 3.14 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to prescribe to the user the electromechanical
machine associated with the treatment plan.
[0891] Clause 4.14 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to initiate a telemedicine session while the user
performs the treatment plan, wherein the telemedicine ses-
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sion comprises the processing device communicatively
coupled to a processing device associated with a healthcare
professional.

[0892] Clause 5.14 The computer-implemented system of
any clause herein, wherein the interface is configured to
receive input pertaining to a perceived level of difficulty of
an exercise associated with the treatment plan.

[0893] Clause 6.14 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to modify, based on the input, an operating
parameter of the electromechanical machine.

[0894] Clause 7.14 The computer-implemented system of
any clause herein, wherein the processing device is further
configured to:

[0895] receive, via the interface, input pertaining to a
level of the user’s anxiety, depression, pain, difficulty in
performing the treatment plan, or some combination

thereof.
[0896] Clause 8.14 A computer-implemented method,

comprising:
[0897] receiving a plurality of data pertaining to users

using one or more electromechanical machines to per-
form one or more treatment plans, wherein the plurality
of data comprises performance data, personal data,
measurement data, or some combination thereof;

[0898] determining, based on the data, one or more
survivability rates of one or more procedures, one or
more quality of life metrics, or some combination
thereof;

[0899] determining, using one or more machine learn-
ing models, a probability that the user satisfies a
threshold pertaining to the one or more survivability
rates of the one or more procedures, the one or more
quality of life metrics, or some combination thereof;
and selecting, based on the probability, the user for the
procedure.

[0900] Clause 9.14 The computer-implemented method of
any clause herein, further comprising prescribing to the user
the treatment plan associated with the one or more surviv-
ability rates, the one or more quality of life metrics, or some
combination thereof.

[0901] Clause 10.14 The computer-implemented method
of any clause herein, further comprising prescribing to the
user the electromechanical machine associated with the
treatment plan.

[0902] Clause 11.14 The computer-implemented method
of any clause herein, further comprising initiating a tele-
medicine session while the user performs the treatment plan,
wherein the telemedicine session comprises the processing
device communicatively coupled to a processing device
associated with a healthcare professional.

[0903] Clause 12.14 The computer-implemented method
of any clause herein, wherein the interface is configured to
receive input pertaining to a perceived level of difficulty of
an exercise associated with the treatment plan.

[0904] Clause 13.14 The computer-implemented method
of any clause herein, further comprising modifying, based
on the input, an operating parameter of the electromechani-
cal machine.
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[0905] Clause 14.14 The computer-implemented method
of any clause herein, further comprising:

[0906] receiving, via the interface, input pertaining to a
level of the user’s anxiety, depression, pain, difficulty in
performing the treatment plan, or some combination
thereof.

[0907] Clause 15.14 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[0908] receive a plurality of data pertaining to users
using one or more electromechanical machines to per-
form one or more treatment plans, wherein the plurality
of data comprises performance data, personal data,
measurement data, or some combination thereof;

[0909] determine, based on the data, one or more sur-
vivability rates of one or more procedures, one or more
quality of life metrics, or some combination thereof;

[0910] determine, using one or more machine learning
models, a probability that the user satisfies a threshold
pertaining to the one or more survivability rates of the
one or more procedures, the one or more quality of life
metrics, or some combination thereof; and

[0911] select, based on the probability, the user for the
procedure.
[0912] Clause 16.14 The computer-readable medium of

any clause herein, wherein the processing device is further
configured to prescribe to the user the treatment plan asso-
ciated with the one or more survivability rates, the one or
more quality of life metrics, or some combination thereof.
[0913] Clause 17.14 The computer-readable medium of
any clause herein, wherein the processing device is further
configured to prescribe to the user the electromechanical
machine associated with the treatment plan.

[0914] Clause 18.14 The computer-readable medium of
any clause herein, wherein the processing device is further
configured to initiate a telemedicine session while the user
performs the treatment plan, wherein the telemedicine ses-
sion comprises the processing device communicatively
coupled to a processing device associated with a healthcare
professional.

[0915] Clause 19.14 The computer-readable medium of
any clause herein, wherein the interface is configured to
receive input pertaining to a perceived level of difficulty of
an exercise associated with the treatment plan.

[0916] Clause 20.14 The computer-readable medium of
any clause herein, further comprising modifying, based on
the input, an operating parameter of the electromechanical
machine.

System and Method for Using AI/ML and
Telemedicine to Integrate Rehabilitation for a
Plurality of Comorbid Conditions

[0917] FIG. 30 generally illustrates an example embodi-
ment of a method 3000 for using artificial intelligence and
machine learning and telemedicine to integrate rchabilita-
tion for a plurality of comorbid conditions according to the
principles of the present disclosure. The method 3000 may
be performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software, or a combination
of both. The method 3000 and/or each of their individual
functions, subroutines, or operations may be performed by
one or more processing devices of a computing device (e.g.,
the computer system 1100 of FIG. 11) implementing the
method 3000. The method 3000 may be implemented as
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computer instructions stored on a memory device and
executable by the one or more processing devices. In certain
implementations, the method 3000 may be performed by a
single processing thread. Alternatively, the method 3000
may be performed by two or more processing threads, each
thread implementing one or more individual functions,
routines, subroutines, or operations of the methods.

[0918] In some embodiments, a system may be used to
implement the method 3000. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 3000.
[0919] At block 3002, the processing device may receive,
at a computing device, one or more characteristics of the
user. The one or more characteristics of the user may pertain
to performance data, personal data, measurement data, or
some combination thereof. In some embodiments, a com-
puting device associated with a healthcare professional may
monitor the one or more characteristics of the user while the
user performs the treatment plan in real-time or near real-
time.

[0920] At block 3004, the processing device may deter-
mine, based on the one or more characteristics of the user,
a set of comorbid conditions associated with the user. In
some embodiments, the set of comorbid conditions may be
related to cardiac, orthopedic, pulmonary, bariatric, onco-
logic, or some combination thereof.

[0921] At block 3006, the processing device may deter-
mine, using one or more machine learning models, the
treatment plan for the user. Based on the one or more
characteristics of the user and one or more similar charac-
teristics of one or more other users, the one or more machine
learning models determine the treatment plan.

[0922] At block 3008, the processing device may control,
based on the treatment plan, the electromechanical machine.
[0923] In some embodiments, based on the one or more
characteristics satistying a threshold, the processing device
may initiate a telemedicine session based on the one or more
characteristics satisfying a threshold.

[0924] In some embodiments, the processing device may
use the one or more machine learning models to determine
one or more exercises to include in the treatment plan. The
one or more exercises are determined based on a number of
conditions they treat, based on whether the one or more
exercises treat a most severe condition associated with the
user, or based on some combination thereof.

[0925] In some embodiments, the processing device may
receive, from the patient interface 50, input pertaining to a
perceived level of difficulty of the user performing the
treatment plan. The processing device may modify, based on
the input, an operating parameter of the electromechanical
machine.

[0926] Clauses:

[0927] Clause 1.15 A computer-implemented system,
comprising:

[0928] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

[0929] an interface comprising a display configured to
present information pertaining to the treatment plan;
and
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[0930] a processing device configured to:

[0931] receive, at a computing device, one or more
characteristics of the user, wherein the one or more
characteristics pertain to performance data, personal
data, measurement data, or some combination thereof

[0932] determine, based on the one or more character-
istics of the user, a plurality of comorbid conditions
associated with the user;

[0933] determine, using one or more machine learning
models, the treatment plan for the user, wherein, based
on the one or more characteristics of the user and one
or more similar characteristics of one or more other
users, the one or more machine learning models deter-
mine the treatment plan; and control, based on the
treatment plan, the electromechanical machine.

[0934] Clause 2.15 The computer-implemented system of
any preceding clause, wherein the plurality of comorbid
conditions is related to cardiac, orthopedic, pulmonary,
bariatric, oncologic, or some combination thereof.

[0935] Clause 3.15 The computer-implemented system of
any preceding clause, wherein a computing device associ-
ated with a healthcare professional may monitor the one or
more characteristics of the user while the user performs the
treatment plan in real-time or near real-time.

[0936] Clause 4.15 The computer-implemented system of
any preceding clause, wherein, based on the one or more
characteristics satistying a threshold, the processing device
is further configured to initiate a telemedicine session based
on the one or more characteristics satisfying a threshold.
[0937] Clause 5.15 The computer-implemented system of
any preceding clause, wherein the processing device is
further configured to use the one or more machine learning
models to determine one or more exercises to include in the
treatment plan, wherein the one or more exercises are
determined based on a number of conditions they treat,
based on whether the one or more exercises treat a most
severe condition associated with the user, or based on some
combination thereof.

[0938] Clause 6.15 The computer-implemented system of
any preceding clause, wherein the processing device is
further configured to receive input pertaining to a perceived
level of difficulty of the user performing the treatment plan.
[0939] Clause 7.15 The computer-implemented system of
any preceding clause, wherein the processing device is
further configured to modify, based on the input, an oper-
ating parameter of the electromechanical machine.

[0940] Clause 8.15 A computer-implemented method
comprising:
[0941] receiving, at a computing device, one or more

characteristics of a user, wherein the one or more
characteristics pertain to performance data, personal
data, measurement data, or some combination thereof

[0942] determining, based on the one or more charac-
teristics of the user, a plurality of comorbid conditions
associated with the user;

[0943] determining, using one or more machine learn-
ing models, the treatment plan for the user, wherein,
based on the one or more characteristics of the user and
one or more similar characteristics of one or more other
users, the one or more machine learning models deter-
mine the treatment plan; and

[0944] controlling, based on the treatment plan, an
electromechanical machine, wherein the electrome-
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chanical machine is configured to be manipulated by

the user while the user performs the treatment plan.
[0945] Clause 9.15 The computer-implemented method of
any preceding clause, wherein the plurality of comorbid
conditions is related to cardiac, orthopedic, pulmonary,
bariatric, oncologic, or some combination thereof.
[0946] Clause 10.15 The computer-implemented method
of any preceding clause, wherein a computing device asso-
ciated with a healthcare professional may monitor the one or
more characteristics of the user while the user performs the
treatment plan in real-time or near real-time.
[0947] Clause 11.15 The computer-implemented method
of any preceding clause, wherein, based on the one or more
characteristics satistying a threshold, the processing device
is further configured to initiate a telemedicine session based
on the one or more characteristics satisfying a threshold.
[0948] Clause 12.15 The computer-implemented method
of any preceding clause, further comprising using the one or
more machine learning models to determine one or more
exercises to include in the treatment plan, wherein the one
or more exercises are determined based on a number of
conditions they treat, based on whether the one or more
exercises treat a most severe condition associated with the
user, or based on some combination thereof.
[0949] Clause 13.15 The computer-implemented method
of any preceding clause, further comprising receiving input
pertaining to a perceived level of difficulty of the user
performing the treatment plan.
[0950] Clause 14.15 The computer-implemented method
of any preceding clause, further comprising moditying,
based on the input, an operating parameter of the electro-
mechanical machine.
[0951] Clause 15.15 A tangible, non-transitory computer-
readable storing instructions that, when executed, cause a
processing device to:

[0952] receive, at a computing device, one or more
characteristics of the user, wherein the one or more
characteristics pertain to performance data, personal
data, measurement data, or some combination thereof

[0953] determine, based on the one or more character-
istics of the user, a plurality of comorbid conditions
associated with the user;

[0954] determine, using one or more machine learning
models, the treatment plan for the user, wherein, based
on the one or more characteristics of the user and one
or more similar characteristics of one or more other
users, the one or more machine learning models deter-
mine the treatment plan; and

[0955] control, based on the treatment plan, an electro-
mechanical machine, wherein the electromechanical
machine is configured to be manipulated by a user
while the user performs the treatment plan.

[0956] Clause 16.15 The computer-readable medium of
any preceding clause, wherein the plurality of comorbid
conditions is related to cardiac, orthopedic, pulmonary,
bariatric, oncologic, or some combination thereof.

[0957] Clause 17.15 The computer-readable medium of
any preceding clause, wherein a computing device associ-
ated with a healthcare professional may monitor the one or
more characteristics of the user while the user performs the
treatment plan in real-time or near real-time.

[0958] Clause 18.15 The computer-readable medium of
any preceding clause, wherein, based on the one or more
characteristics satistying a threshold, the processing device
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is further configured to initiate a telemedicine session based
on the one or more characteristics satisfying a threshold.
[0959] Clause 19.15 The computer-readable medium of
any preceding clause, wherein the processing device is to
use the one or more machine learning models to determine
one or more exercises to include in the treatment plan,
wherein the one or more exercises are determined based on
a number of conditions they treat, based on whether the one
or more exercises treat a most severe condition associated
with the user, or based on some combination thereof.
[0960] Clause 20.15 The computer-readable medium of
any preceding clause, wherein the processing device is to
receive input pertaining to a perceived level of difficulty of
the user performing the treatment plan.

System and Method for Using AI/ML and Generic
Risk Factors to Improve Cardiovascular Health
Such that the Need for Additional Cardiac
Interventions in Response to Cardiac-Related
Events (CREs) is Mitigated

[0961] FIG. 31 generally illustrates an example embodi-
ment of a method 3100 for using artificial intelligence and
machine learning and generic risk factors to improve car-
diovascular health such that the need for cardiac intervention
is mitigated according to the principles of the present
disclosure. The method 3100 is configured to generate,
provide, and/or adjust a treatment plan for a user who has
experienced a cardiac-related event or who is likely, in a
probabilistic sense or according to a probabilistic metric,
whether parametric or non-parametric, to experience a car-
diac-related event, including but not limited to CREs arising
out of existing or incipient cardiac conditions. The method
3100 may be performed by processing logic that may
include hardware (circuitry, dedicated logic, etc.), software,
or a combination of both. The method 3100 and/or each of
their individual functions, subroutines, or operations may be
performed by one or more processing devices of a comput-
ing device (e.g., the system 10 of FIG. 1, the computer
system 1100 of FIG. 11, etc.) implementing the method
3100. The method 3100 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 3100 may be performed by a single
processing thread. Alternatively, the method 3100 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[0962] In some embodiments, a system may be used to
implement the method 3100. The system may include the
treatment apparatus 70 (e.g., an electromechanical machine)
configured to be manipulated by a user while the user is
performing a treatment plan, and an interface including a
display configured to present information pertaining to the
treatment plan. The system may include a processing device
configured to execute instructions implemented the method
3100.

[0963] At block 3102, the processing device may receive,
from one or more data sources, information pertaining to the
user. The information may include one or more risk factors
associated with a cardiac-related event for the user. In some
embodiments, the one or more risk factors may include
genetic history of the user, medical history of the user,
familial medical history of the user, demographics of the
user, a cohort or cohorts of the user, psychographics of the
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user, behavior history of the user, or some combination
thereof. The one or more data sources may include an
electronic medical record system, an application program-
ming interface, a third-party application, a sensor, a website,
or some combination thereof.

[0964] Atblock 3104, the processing device may generate,
using one or more trained machine learning models, the
treatment plan for the user. The treatment plan may be
generated based on the information pertaining to the user,
and the treatment plan may include one or more exercises
associated with managing the one or more risk factors to
reduce a probability of a cardiac intervention for the user.

[0965] At block 3106, the processing device may transmit
the treatment plan to cause the electromechanical machine to
implement the one or more exercises. In some embodiments,
the processing device may modify an operating parameter of
the electromechanical machine to case the electromechani-
cal machine to implement the one or more exercises. In
some embodiments, the processing device may initiate,
while the user performs the treatment plan, a telemedicine
session between a computing device of the user and a
computing device of a healthcare professional.

[0966] In some embodiments, the processing device may
receive, from one or more sensors, one or more measure-
ments associated with the user. The one or more measure-
ments may be received while the user performs the treatment
plan. The processing device may determine, based on the
one or more measurements, whether the one or more risk
factors are being managed within a desired range. For
example, the processing device determines whether charac-
teristics (e.g., a heartrate) of the user while performing the
treatment plan meet thresholds for addressing (e.g., improv-
ing, reducing, etc.) the risk factors. In some embodiments, a
trained machine learning model 13 may be used to receive
the measurements as input and to output a probability that
one or more of the risk factors are being managed within a
desired range or are not being managed within the desired
range.

[0967] In some embodiments, responsive to determining
the one or more risk factors are being managed within the
desired range, the processing device is to control the elec-
tromechanical machine according to the treatment plan. In
some embodiments, responsive to determining the one or
more risk factors are not being managed within the desired
range, the processing device may modify, using the one or
more trained machine learning models, the treatment plan to
generate a modified treatment plan including at least one
modified exercise. In some embodiments, the processing
device may transmit the modified treatment plan to cause the
electromechanical machine to implement the at least one
modified exercise.

[0968] Clauses:

[0969] Clause 1.16 A computer-implemented system,
comprising:
[0970] an electromechanical machine configured to be
manipulated by a user while the user performs a
treatment plan;

[0971] an interface comprising a display configured to
present information associated with the treatment plan;
and

[0972] a processing device configured to:

[0973] receive, from one or more data sources, infor-

mation associated with the user, wherein the informa-
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tion comprises one or more risk factors associated with

a cardiac-related event for the user;
[0974] generate, using one or more trained machine learn-
ing models, the treatment plan for the user, wherein the
treatment plan is generated based on the information asso-
ciated with the user, and the treatment plan comprises one or
more exercises associated with managing the one or more
risk factors to reduce a probability of the cardiac interven-
tion for the user; and

[0975] transmit the treatment plan to cause the electro-
mechanical machine to implement the one or more
exercises.

[0976] Clause 2.16 The computer-implemented system of
any clause herein, wherein the one or more risk factors
comprise genetic history of the user, medical history of the
user, familial medical history of the user, demographics of
the user, psychographics of the user, behavior history of the
user, or some combination thereof.

[0977] Clause 3.16 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[0978] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[0979] determine, based on the one or more measure-
ments, whether the one or more risk factors are being
managed within a desired range.

[0980] Clause 4.16 The computer-implemented system of
any clause herein, wherein, responsive to determining the
one or more risk factors are being managed within the
desired range, the processing device is to control the elec-
tromechanical device according to the treatment plan.
[0981] Clause 5.16 The computer-implemented system of
any clause herein, wherein, responsive to determining the
one or more risk factors are not being managed within the
desired range, the processing device is to:

[0982] modify, using the one or more trained machine
learning models, the treatment plan to generate a modi-
fied treatment plan comprising at least one modified
exercise, and

[0983] transmit the modified treatment plan to cause the
electromechanical machine to implement the at least
one modified exercise.

[0984] Clause 6.16 The computer-implemented system of
any clause herein, wherein the one or more data sources
comprise an electronic medical record system, an applica-
tion programming interface, a third-party application, a
sensor, a website, or some combination thereof.

[0985] Clause 7.16 The computer-implemented system of
any clause herein, wherein the processing device is to
modify an operating parameter of the electromechanical
machine to cause the electromechanical machine to imple-
ment the one or more exercises.

[0986] Clause 8.16 The computer-implemented system of
any clause herein, wherein the processing device is to
initiate, while the user performs the treatment plan, a tele-
medicine session between a computing device of the user
and a computing device of a healthcare professional.

[0987] Clause 9.16 A computer-implemented method,
comprising:
[0988] receiving, from one or more data sources, infor-

mation associated with a user, wherein the information
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comprises one or more risk factors associated with a
cardiac-related event for the user;

[0989] generating, using one or more trained machine
learning models, a treatment plan for the user, wherein
the treatment plan is generated based on the informa-
tion associated with the user, and the treatment plan
comprises one or more exercises associated with man-
aging the one or more risk factors to reduce a prob-
ability of the cardiac intervention for the user; and

[0990] transmitting the treatment plan to cause an elec-
tromechanical machine to implement the one or more
exercises, the electromechanical machine configured to
be manipulated by the user while the user performs the
treatment plan.

[0991] Clause 10.16 The computer-implemented method
of any clause herein, wherein the one or more risk factors
comprise genetic history of the user, medical history of the
user, familial medical history of the user, demographics of
the user, psychographics of the user, behavior history of the
user, or some combination thereof.

[0992] Clause 11.16 The computer-implemented method
of any clause herein, further comprising:

[0993] receiving, from one or more sensors, one or
more measurements associated with the user, wherein
the one or more measurements are received while the
user performs the treatment plan; and

[0994] determining, based on the one or more measure-
ments, whether the one or more risk factors are being
managed within a desired range.

[0995] Clause 12.16 The computer-implemented method
of any clause herein, wherein, responsive to determining the
one or more risk factors are being managed within the
desired range, the method further comprises controlling the
electromechanical device according to the treatment plan.
[0996] Clause 13.16 The computer-implemented method
of any clause herein, wherein, responsive to determining the
one or more risk factors are not being managed within the
desired range, the method further comprises:

[0997] modifying, using the one or more trained
machine learning models, the treatment plan to gener-
ate a modified treatment plan comprising at least one
modified exercise, and

[0998] transmitting the modified treatment plan to cause
the electromechanical machine to implement the at
least one modified exercise.

[0999] Clause 14.16 The computer-implemented method
of any clause herein, wherein the one or more data sources
comprise an electronic medical record system, an applica-
tion programming interface, a third-party application, a
sensor, a website, or some combination thereof.

[1000] Clause 15.16 The computer-implemented method
of any clause herein, further comprising modifying an
operating parameter of the electromechanical machine to
cause the electromechanical machine to implement the one
or more exercises.

[1001] Clause 16.16 The computer-implemented method
of any clause herein, further comprising initiating, while the
user performs the treatment plan, a telemedicine session
between a computing device of the user and a computing
device of a healthcare professional.

[1002] Clause 17.16 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:
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[1003] receive, from one or more data sources, infor-
mation associated with a user, wherein the information
comprises one or more risk factors associated with a
cardiac-related event;

[1004] generate, using one or more trained machine
learning models, a treatment plan for the user, wherein
the treatment plan is generated based on the informa-
tion associated with the user, and the treatment plan
comprises one or more exercises associated with man-
aging the one or more risk factors to reduce a prob-
ability of the cardiac intervention for the user; and

[1005] transmit the treatment plan to cause an electro-
mechanical machine to implement the one or more
exercises, the electromechanical machine configured to
be manipulated by the user while the user performs the
treatment plan;

[1006] Clause 18.16 The computer-readable medium of
any clause herein, wherein the one or more risk factors
comprise genetic history of the user, medical history of
the user, familial medical history of the user, demo-
graphics of the user, psychographics of the user, behav-
ior history of the user, or some combination thereof.

[1007] Clause 19.16 The computer-readable medium of
any clause herein, wherein the processing device is further
to:

[1008] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[1009] determine, based on the one or more measure-
ments, whether the one or more risk factors are being
managed within a desired range.

[1010] Clause 20.16 The computer-readable medium of
any clause herein, wherein, responsive to determining the
one or more risk factors are being managed within the
desired range, the processing device is further to control the
electromechanical device according to the treatment plan.

System and Method for Using AI/ML to Generate
Treatment Plans to Stimulate Preferred
Angiogenesis

[1011] Systems and methods implementing the principles
of the present disclosure as described below in more detail
are configured to generate treatment plans to trigger or
stimulate (or, in some examples, inhibit) angiogenesis. As
used herein, “angiogenesis” refers to the formation and
growth of new blood vessels. “Inhibit,” as used herein, may
refer to actively preventing angiogenesis or simply avoiding
treatment plans, exercises, exercise conditions, etc. that
trigger or stimulate angiogenesis.

[1012] FIG. 32 generally illustrates an example embodi-
ment of a method 3200 for using artificial intelligence and
machine learning to generate treatment plans to stimulate
preferred angiogenesis according to the principles of the
present disclosure. The method 3200 may be performed by
processing logic that may include hardware (circuitry, dedi-
cated logic, etc.), software, or a combination of both. The
method 3200 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the system
of FIG. 1, the computer system 1100 of FIG. 11, etc.)
implementing the method 3200. The method 3200 may be
implemented as computer instructions stored on a memory
device and executable by the one or more processing
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devices. In certain implementations, the method 3200 may
be performed by a single processing thread. Alternatively,
the method 3200 may be performed by two or more pro-
cessing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the methods.

[1013] In some embodiments, a system may be used to
implement the method 3200. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 3200.
[1014] At block 3202, the processing device may receive,
from one or more data sources, information associated with
the user. The information may be associated with one or
more characteristics of the user’s blood vessels. The infor-
mation may be associated with blockage of at least one of
the blood vessels of the user, familial history of blood vessel
disease, heartrate of the user, blood pressure of the user, or
some combination thereof. The one or more data sources
may include an electronic medical record system, an appli-
cation programming interface, a third-party application, or
some combination thereof. The received information may
also include other information associated with the user
(“user characteristics”), including, but not limited to, per-
sonal, family, and/or other health-related information as
defined above in more detail. In some examples, the
received information may include information indicative of
one or more conditions for which angiogenesis is preferred
or desirable (e.g., certain cardiac conditions) or not desirable
(e.g., certain oncological conditions).

[1015] Atblock 3204, the processing device may generate,
using one or more trained machine learning models, the
treatment plan for the user. The treatment plan may be
generated based on the information associated with the user
and the treatment plan includes one or more exercises
associated with triggering (or inhibiting) angiogenesis in at
least one of the user’s blood vessels.

[1016] At block 3206, the processing device may transmit
the treatment plan to cause the electromechanical machine to
implement the one or more exercises. In some embodiments,
the processing device may modify an operating parameter of
the electromechanical machine to cause the electromechani-
cal machine to implement the one or more exercises. In
some embodiments, the processing device may initiate,
while the user performs the treatment plan, a telemedicine
session between a computing device of the user and a
computing device of a healthcare professional.

[1017] In some embodiments, the processing device may
receive, from one or more sensors, one or more measure-
ments associated with the user. The one or more measure-
ments may be received while the user performs the treatment
plan. The processing device may determine, based on the
one or more measurements, whether predetermined criteria
for the user’s blood vessels are satisfied. In some embodi-
ments, a trained machine learning model 13 may be used to
receive the measurements as input and to output a probabil-
ity that the treatment plan will stimulate (or inhibit) angio-
genesis in at least one of the user’s blood vessels.

[1018] In some embodiments, responsive to determining
the predetermined criteria for the user’s blood vessels are
satisfied, the processing device may control the electrome-
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chanical machine according to the treatment plan. Respon-
sive to determining the predetermined criteria for the user’s
blood vessels is not satisfied, the processing device may
modify, using the one or more trained machine learning
models, the treatment plan to generate a modified treatment
plan including at least one modified exercise. The processing
device may transmit the modified treatment plan to cause the
electromechanical machine to implement the at least one
modified exercise.

[1019] Clauses:

[1020] Clause 1.17 A computer-implemented system,
comprising:

[1021] an electromechanical machine configured to be
manipulated by a user while performing a treatment
plan;

[1022] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[1023] a processing device configured to:

[1024] receive, from one or more data sources, infor-
mation pertaining to the user, wherein the information
is associated with one or more characteristics of the
user’s blood vessels;

[1025] generate, using one or more trained machine
learning models, a treatment plan for the user, wherein
the treatment plan is generated based on the informa-
tion pertaining to the user, and the treatment plan
comprises one or more exercises associated with trig-
gering angiogenesis in at least one of the user’s blood
vessels; and

[1026] transmit the treatment plan to cause the electro-
mechanical machine to implement the one or more
exercises.

[1027] Clause 2.17 The computer-implemented system of
any clause herein, wherein the information pertains to block-
age of at least one of the blood vessels of the user, familial
history blood vessel disease of the user, heartrate of the user,
blood pressure of the user, or some combination thereof.
[1028] Clause 3.17 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[1029] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[1030] determine, based on the one or more measure-
ments, whether a predetermined criteria for the user’s
blood vessels is satisfied.

[1031] Clause 4.17 The computer-implemented system of
any clause herein, wherein, responsive to determining the
predetermined criteria for the user’s blood vessels is satis-
fied, the processing device is to control the electromechani-
cal device according to the treatment plan.

[1032] Clause 5.17 The computer-implemented system of
any clause herein, wherein, responsive to determining the
predetermined criteria for the user’s blood vessels is not
satisfies, the processing device is to:

[1033] modify, using the one or more trained machine
learning models, the treatment plan to generate a modi-
fied treatment plan comprising at least one modified
exercise, and

[1034] transmit the modified treatment plan to cause the
electromechanical machine to implement the at least
one modified exercise.
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[1035] Clause 6.17 The computer-implemented system of
any clause herein, wherein the one or more data sources
comprise an electronic medical record system, an applica-
tion programming interface, a third-party application, or
some combination thereof.

[1036] Clause 7.17 The computer-implemented system of
any clause herein, wherein the processing device is to
modify an operating parameter of the electromechanical
machine to cause the electromechanical machine to imple-
ment the one or more exercises.

[1037] Clause 8.17 The computer-implemented system of
any clause herein, wherein the processing device is to
initiate, while the user performs the treatment plan, a tele-
medicine session between a computing device of the user
and a computing device of a healthcare professional.

[1038] Clause 9.17 A computer-implemented method,
comprising:
[1039] receiving, from one or more data sources, infor-

mation pertaining to the user, wherein the information
is associated with one or more characteristics of the
user’s blood vessels;

[1040] generating, using one or more trained machine
learning models, a treatment plan for a user, wherein
the treatment plan is generated based on the informa-
tion pertaining to the user, and the treatment plan
comprises one or more exercises associated with trig-
gering angiogenesis in at least one of the user’s blood
vessels; and

[1041] transmitting the treatment plan to cause an elec-
tromechanical machine to implement the one or more
exercises.

[1042] Clause 10.17 The computer-implemented method
of any clause herein, wherein the information pertains to
blockage of at least one of the blood vessels of the user,
familial history blood vessel disease of the user, heartrate of
the user, blood pressure of the user, or some combination
thereof.

[1043] Clause 11.17 comprising:
[1044] The computer-implemented method of any clause
herein, further

[1045] receiving, from one or more sensors, one or

more measurements associated with the user, wherein
the one or more measurements are received while the
user performs the treatment plan; and

[1046] determining, based on the one or more measure-
ments, whether a predetermined criteria for the user’s
blood vessels is satisfied.

[1047] Clause 12.17 The computer-implemented method
of any clause herein, wherein, responsive to determining the
predetermined criteria for the user’s blood vessels is satis-
fied, the method further comprises controlling the electro-
mechanical device according to the treatment plan.

[1048] Clause 13.17 The computer-implemented method
of any clause herein, wherein, responsive to determining the
predetermined criteria for the user’s blood vessels is not
satisfies, the method further comprises:

[1049] modifying, using the one or more trained
machine learning models, the treatment plan to gener-
ate a modified treatment plan comprising at least one
modified exercise, and

[1050] transmitting the modified treatment plan to cause
the electromechanical machine to implement the at
least one modified exercise.
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[1051] Clause 14.17 The computer-implemented method
of any clause herein, wherein the one or more data sources
comprise an electronic medical record system, an applica-
tion programming interface, a third-party application, or
some combination thereof.

[1052] Clause 15.17 The computer-implemented method
of any clause herein, wherein the processing device is to
modify an operating parameter of the electromechanical
machine to cause the electromechanical machine to imple-
ment the one or more exercises.

[1053] Clause 16.17 The computer-implemented method
of any clause herein, further comprising initiating, while the
user performs the treatment plan, a telemedicine session
between a computing device of the user and a computing
device of a healthcare professional.

[1054] Clause 17.17 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[1055] receive, from one or more data sources, infor-
mation pertaining to the user, wherein the information
is associated with one or more characteristics of the
user’s blood vessels;

[1056] generate, using one or more trained machine
learning models, a treatment plan for a user, wherein
the treatment plan is generated based on the informa-
tion pertaining to the user, and the treatment plan
comprises one or more exercises associated with trig-
gering angiogenesis in at least one of the user’s blood
vessels; and

[1057] transmit the treatment plan to cause an electro-
mechanical machine to implement the one or more
exercises.

[1058] Clause 18.17 The computer-readable medium of
any clause herein, wherein the information pertains to block-
age of at least one of the blood vessels of the user, familial
history blood vessel disease of the user, heartrate of the user,
blood pressure of the user, or some combination thereof.
[1059] Clause 19.17 the processing device is to:

[1060] The computer-readable medium of any clause
herein, wherein

[1061] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[1062] determine, based on the one or more measure-
ments, whether a predetermined criteria for the user’s
blood vessels is satisfied.

[1063] Clause 20.17 The computer-readable medium of
any clause herein, wherein, responsive to determining the
predetermined criteria for the user’s blood vessels is satis-
fied, the processing device controls the electromechanical
device according to the treatment plan.

System and Method for Using AI/ML to Generate
Treatment Plans Including Tailored Dietary Plans
for Users

[1064] FIG. 33 generally illustrates an example embodi-
ment of a method 3300 for using artificial intelligence and
machine learning to generate treatment plans including
tailored dietary plans for users according to the principles of
the present disclosure. The method 3300 may be performed
by processing logic that may include hardware (circuitry,
dedicated logic, etc.), software, or a combination of both.
The method 3300 and/or each of their individual functions,
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subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
3300. The method 3300 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 3300 may be performed by a single
processing thread. Alternatively, the method 3300 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[1065] In some embodiments, a system may be used to
implement the method 3300. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 3300.
[1066] At block 3302, the processing device may receive
one or more characteristics of the user. The one or more
characteristics of the user may include personal information,
performance information, measurement information, or
some combination thereof.

[1067] Atblock 3304, the processing device may generate,
using one or more trained machine learning models, the
treatment plan for the user. The treatment plan may be
generated based on the one or more characteristics of the
user. The treatment plan may include a dietary plan tailored
for the user to manage one or more medical conditions
associated with the user, and an exercise plan including one
or more exercises associated with the one or more medical
conditions. In some embodiments, the one or more trained
machine learning models may generate the treatment plan
including the dietary plan based on at least a comorbidity of
the user, a condition of the user, a demographic of the user,
a psychographic of the user, or some combination thereof. In
some embodiments, the one or more medical conditions
pertain to cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.

[1068] At block 3306, the processing device may present,
via the display, at least a portion of the treatment plan
including the dietary plan. In some embodiments, the pro-
cessing device modifies an operating parameter of the elec-
tromechanical machine to cause the electromechanical
machine to implement the one or more exercises. In some
embodiments the processing device may initiate, while the
user performs the treatment plan, a telemedicine session
between a computing device of the user and a computing
device of a healthcare professional.

[1069] In some embodiments, the processing device may
receive, from one or more sensors, one or more measure-
ments associated with the user. The one or more measure-
ments may be received while the user performs the treatment
plan. The processing device may determine, based on the
one or more measurements, whether a predetermined criteria
for the dietary plan is satisfied. The predetermined criteria
may relate to weight, heartrate, blood pressure, blood oxy-
gen level, body mass index, blood sugar level, enzyme level,
blood count level, blood vessel data, heart rhythm data,
protein data, or some combination thereof.

[1070] Responsive to determining the predetermined cri-
teria for the dietary plan is not satisfied, the processing
device may maintain the dietary plan and control the elec-

Feb. 22, 2024

tromechanical device according to the exercise plan.
Responsive to determining the predetermined criteria for the
dietary plan is not satisfied, the processing device may
modify, using the one or more trained machine learning
models, the treatment plan to generate a modified treatment
plan including at least a modified dietary plan. The process-
ing device may transmit the modified treatment plan to cause
the display to present the modified dietary plan.
[1071] Clauses:
[1072] Clause 1.18 A computer-implemented system,
comprising:
[1073] an electromechanical machine configured to be
manipulated by a user while performing a treatment
plan;

[1074] an interface comprising a display configured to
present information pertaining to the treatment plan;
and

[1075] a processing device configured to:

[1076] receive one or more characteristics of the user,

wherein the one or more characteristics comprise per-
sonal information, performance information, measure-
ment information, or some combination thereof

[1077] generate, using one or more trained machine
learning models, the treatment plan for the user,
wherein the treatment plan is generated based on the
one or more characteristics of the user, and the treat-
ment plan comprises:

[1078] adietary plan tailored for the user to manage one
or more medical conditions associated with the user,
and

[1079] an exercise plan comprises one or more exer-
cises associated with the one or more medical condi-
tions; and

[1080] present, via the display, at least a portion of the

treatment plan comprising the dietary plan.
[1081] Clause 2.18 The computer-implemented system of
any clause herein, wherein the one or more trained machine
learning models generates the treatment plan comprising the
dietary plan based on at least a comorbidity of the user, a
condition of the user, a demographic of the user, a psycho-
graphic of the user, or some combination thereof.
[1082] Clause 3.18 The computer-implemented system of
any clause herein, wherein the one or more conditions
pertain to cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.
[1083] Clause 4.18 The computer-implemented system of
any clause herein, wherein the processing device is further
to:

[1084] receive, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[1085] determine, based on the one or more measure-
ments, whether a predetermined criteria for the dietary
plan is satisfied, wherein the predetermined criteria
relates to:

[1086] weight, heartrate, blood pressure, blood oxygen
level, body mass index, blood sugar level, enzyme
level, blood count level, blood vessel data, heart
rhythm data, protein data, or some combination thereof.

[1087] Clause 5.18 The computer-implemented system of
any clause herein, wherein, responsive to determining the
predetermined criteria for the dietary plan is not satisfied, the
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processing device is to maintain the dietary plan and control
the electromechanical device according to the exercise plan.
[1088] Clause 6.18 The computer-implemented system of
any clause herein, wherein, responsive to determining the
predetermined criteria for the dietary plan is not satisfied, the
processing device is to:

[1089] modify, using the one or more trained machine
learning models, the treatment plan to generate a modi-
fied treatment plan comprising at least a modified
dietary plan, and

[1090] transmit the modified treatment plan to cause the
display to present the modified dietary plan.

[1091] Clause 7.18 The computer-implemented system of
any clause herein, wherein the processing device is to
modify an operating parameter of the electromechanical
machine to cause the electromechanical machine to imple-
ment the one or more exercises.

[1092] Clause 8.18 The computer-implemented system of
any clause herein, wherein the processing device is to
initiate, while the user performs the treatment plan, a tele-
medicine session between a computing device of the user
and a computing device of a healthcare professional.
[1093] Clause 9.18 A computer-implemented method,
comprising:

[1094] receiving one or more characteristics of the user,
wherein the one or more characteristics comprise per-
sonal information, performance information, measure-
ment information, or some combination thereof;

[1095] generating, using one or more trained machine
learning models, the treatment plan for the user,
wherein the treatment plan is generated based on the
one or more characteristics of the user, and the treat-
ment plan comprises:

[1096] adietary plan tailored for the user to manage one
or more medical conditions associated with the user,
and

[1097] an exercise plan comprises one or more exer-
cises associated with the one or more medical condi-
tions; and

[1098] presenting, via the display, at least a portion of

the treatment plan comprising the dietary plan.
[1099] Clause 10.18 The computer-implemented method
of any clause herein, wherein the one or more trained
machine learning models generates the treatment plan com-
prising the dietary plan based on at least a comorbidity of the
user, a condition of the user, a demographic of the user, a
psychographic of the user, or some combination thereof.
[1100] Clause 11.18 The computer-implemented method
of any clause herein, wherein the one or more conditions
pertain to cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.
[1101] Clause 12.18 The computer-implemented method
of any clause herein, further comprising:

[1102] receiving, from one or more sensors, one or more
measurements associated with the user, wherein the one
or more measurements are received while the user
performs the treatment plan; and

[1103] determining, based on the one or more measure-
ments, whether a predetermined criteria for the dietary
plan is satisfied, wherein the predetermined criteria
relates to:

[1104] weight, heartrate, blood pressure, blood oxygen
level, body mass index, blood sugar level, enzyme
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level, blood count level, blood vessel data, heart

rhythm data, protein data, or some combination thereof.
[1105] Clause 13.18 The computer-implemented method
of any clause herein, wherein, responsive to determining the
predetermined criteria for the dietary plan is not satisfied, the
method further comprises maintaining the dietary plan and
control the electromechanical device according to the exer-
cise plan.
[1106] Clause 14.18 The computer-implemented method
of any clause herein, wherein, responsive to determining the
predetermined criteria for the dietary plan is not satisfied, the
method further comprises:

[1107] modifying, using the one or more trained
machine learning models, the treatment plan to gener-
ate a modified treatment plan comprising at least a
modified dietary plan, and

[1108] transmitting the modified treatment plan to cause
the display to present the modified dietary plan.

[1109] Clause 15.18 The computer-implemented method
of any clause herein, further comprising modifying an
operating parameter of the electromechanical machine to
cause the electromechanical machine to implement the one
or more exercises.

[1110] Clause 16.18 The computer-implemented method
of any clause herein, further comprising initiating, while the
user performs the treatment plan, a telemedicine session
between a computing device of the user and a computing
device of a healthcare professional.

[1111] Clause 17.18 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[1112] receive one or more characteristics of the user,
wherein the one or more characteristics comprise per-
sonal information, performance information, measure-
ment information, or some combination thereof;

[1113] generate, using one or more trained machine
learning models, the treatment plan for the user,
wherein the treatment plan is generated based on the
one or more characteristics of the user, and the treat-
ment plan comprises:

[1114] a dietary plan tailored for the user to manage one
or more medical conditions associated with the user,
and

[1115] an exercise plan comprises one or more exercises

associated with the one or more medical conditions;
and
[1116] present, via the display, at least a portion of the
treatment plan comprising the dietary plan.
[1117] Clause 18.18 The computer-readable medium of
any clause herein, wherein the one or more trained machine
learning models generates the treatment plan comprising the
dietary plan based on at least a comorbidity of the user, a
condition of the user, a demographic of the user, a psycho-
graphic of the user, or some combination thereof.
[1118] Clause 19.18 The computer-readable medium of
any clause herein, wherein the one or more conditions
pertain to cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.
[1119] Clause 20.18 The computer-readable medium of
any clause herein, wherein the processing device is further
to:
[1120] receiving, from one or more sensors, one or more
measurements associated with the user, wherein the one
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or more measurements are received while the user
performs the treatment plan; and

[1121] determining, based on the one or more measure-
ments, whether a predetermined criteria for the dietary
plan is satisfied, wherein the predetermined criteria
relates to:

[1122] weight, heartrate, blood pressure, blood oxygen
level, body mass index, blood sugar level, enzyme
level, blood count level, blood vessel data, heart
rhythm data, protein data, or some combination thereof.

System and Method for an Enhanced Healthcare
Professional User Interface Displaying
Measurement Information for a Plurality of Users

[1123] FIG. 34 generally illustrates an example embodi-
ment of a method 3400 for presenting an enhanced health-
care professional user interface displaying measurement
information for a plurality of users according to the prin-
ciples of the present disclosure. The method 3400 may be
performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software, or a combination
of both. The method 3400 and/or each of their individual
functions, subroutines, or operations may be performed by
one or more processing devices of a computing device (e.g.,
the computer system 1100 of FIG. 11) implementing the
method 3400. The method 3400 may be implemented as
computer instructions stored on a memory device and
executable by the one or more processing devices. In certain
implementations, the method 3400 may be performed by a
single processing thread. Alternatively, the method 3400
may be performed by two or more processing threads, each
thread implementing one or more individual functions,
routines, subroutines, or operations of the methods.

[1124] In some embodiments, a system may be used to
implement the method 3400. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to one or more
users each using an electromechanical machine to perform a
treatment plan. The system may include a processing device
configured to execute instructions implemented the method
3400.

[1125] At block 3402, the processing device may receive
one or more characteristics associated with each of one or
more users. The one or more characteristics may include
personal information, performance information, measure-
ment information, or some combination thereof. In some
embodiments, the measurement information and the perfor-
mance information may be received via one or more wire-
less sensors associated with each of the one or more users.
[1126] At block 3404, the processing device may receive
one or more video feeds from one or more computing
devices associated with the one or more users. In some
embodiments, the one or more video feeds may include
real-time or near real-time video data of the user during a
telemedicine session. In some embodiments, at least two
video feeds are presented concurrently with at least two
characteristics associated with at least two users.

[1127] At block 3406, the processing device may present,
in a respective portion of a user interface on the display, the
one or more characteristics for each of the one or more users
and a respective video feed associated with each of the one
or more users. Hach respective portion may include a
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graphical element that presents real-time or near real-time
electrocardiogram information pertaining to each of the one
Or more users.

[1128] In some embodiments, for each of the one or more
users, the respective portion may include a set of graphical
elements arranged in a row. The set of graphical elements
may be associated with a blood pressure of the user, a blood
oxygen level of the user, a heartrate of the user, the respec-
tive video feed, a means for communicating with the user, or
some combination thereof.

[1129] In some embodiments, the processing device may
present, via the user interface, a graphical element that
enables initiating or terminating a telemedicine session with
one or more computing devices of the one or more users. In
some embodiments, the processing device may initiate at
least two telemedicine sessions concurrently and present at
least two video feeds of the user on the user interface at the
same time.

[1130] In some embodiments, the processing device may
control a refresh rate of the graphical element that presents
real-time or near real-time electrocardiogram information
pertaining to each of the one or more users, and the refresh
rate may be controlled based on the electrocardiogram
information satisfying a certain criteria (e.g., a heartrate
above 100 beats per minute, a heartrate below 100 beats per
minute, a heartrate with a range of 60-100 beats per minute,
or the like).

[1131] Clauses:
[1132] Clause 1.19 A computer-implemented system,
comprising:

[1133] an interface comprising a display configured to

present information pertaining to one or more users,
wherein the one or more users are each using an
electromechanical machine to perform a treatment
plan; and

[1134] a processing device configured to:

[1135] receive one or more characteristics associated
with each of the one or more users, wherein the one or
more characteristics comprise personal information,
performance information, measurement information, or
some combination thereof;,

[1136] receive one or more video feeds from one or
more computing devices associated with the one or
more users; and

[1137] present, in a respective portion of a user interface
on the display, the one or more characteristics for each
of the one or more users and a respective video feed
associated with each of the one or more users, wherein
each respective portion comprises a graphical element
that presents real-time or near real-time electrocardio-
gram information pertaining to each of the one or more
users.

[1138] Clause 2.19 The computer-implemented system of
any clause herein, wherein the one or more video feeds
comprise real-time or near real-time video data of the user
during a telemedicine session.

[1139] Clause 3.19 The computer-implemented system of
any clause herein, wherein at least two video feeds are
presented concurrently with at least two characteristics
associated with at least two users.

[1140] Clause 4.19 The computer-implemented system of
any clause herein, wherein, for each of the one or more
users, the respective portion comprises a plurality of graphi-
cal elements arranged in a row, wherein the plurality of
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graphical elements are associated with a blood pressure of
the user, a blood oxygen level of the user, a heartrate of the
user, the respective video feed, a means for communicating
with the user, or some combination thereof.

[1141] Clause 5.19 The computer-implemented system of
any clause herein, wherein the processing device is to
present, via the user interface, a graphical element that
enables initiating or terminating a telemedicine session with
one or more computing devices of the one or more users.
[1142] Clause 6.19 The computer-implemented system of
any clause herein, wherein the processing device is to
initiate at least two telemedicine sessions concurrently and
present at least two video feeds of the user on the user
interface at the same time.

[1143] Clause 7.19 The computer-implemented system of
any clause herein, wherein the processing device controls a
refresh rate of the graphical element that presents real-time
or near real-time electrocardiogram information pertaining
to each of the one or more users, and the refresh rate is
controlled based on the electrocardiogram information sat-
isfying a certain criteria.

[1144] Clause 8.19 The computer-implemented system of
any clause herein, wherein the measurement information
and the performance information is received via one or more
wireless sensors associated with each of the one or more
users.

[1145] Clause 9.19 A computer-implemented method,
comprising:

[1146] receiving one or more characteristics associated
with each of one or more users, wherein the one or
more characteristics comprise personal information,
performance information, measurement information, or
some combination thereof, and wherein the one or
more users are each using an electromechanical
machine to perform a treatment plan;

[1147] receiving one or more video feeds from one or
more computing devices associated with the one or
more users; and

[1148] presenting, in a respective portion of a user
interface on a display of an interface, the one or more
characteristics for each of the one or more users and a
respective video feed associated with each of the one or
more users, wherein each respective portion comprises
a graphical element that presents real-time or near
real-time electrocardiogram information pertaining to
each of the one or more users.

[1149] Clause 10.19 The computer-implemented method
of any clause herein, wherein the one or more video feeds
comprise real-time or near real-time video data of the user
during a telemedicine session.

[1150] Clause 11.19 The computer-implemented method
of any clause herein, wherein at least two video feeds are
presented concurrently with at least two characteristics
associated with at least two users.

[1151] Clause 12.19 The computer-implemented method
of any clause herein, wherein, for each of the one or more
users, the respective portion comprises a plurality of graphi-
cal elements arranged in a row, wherein the plurality of
graphical elements are associated with a blood pressure of
the user, a blood oxygen level of the user, a heartrate of the
user, the respective video feed, a means for communicating
with the user, or some combination thereof.

[1152] Clause 13.19 The computer-implemented method
of any clause herein, further comprising presenting, via the
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user interface, a graphical element that enables initiating or
terminating a telemedicine session with one or more com-
puting devices of the one or more users.

[1153] Clause 14.19 The computer-implemented method
of any clause herein, further comprising initiating at least
two telemedicine sessions concurrently and present at least
two video feeds of the user on the user interface at the same
time.

[1154] Clause 15.19 The computer-implemented method
of any clause herein, further comprising controlling a refresh
rate of the graphical element that presents real-time or near
real-time electrocardiogram information pertaining to each
of the one or more users, and the refresh rate is controlled
based on the electrocardiogram information satisfying a
certain criteria.

[1155] Clause 16.19 The computer-implemented method
of any clause herein, wherein the measurement information
and the performance information is received via one or more
wireless sensors associated with each of the one or more
users.

[1156] Clause 17.19 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[1157] receive one or more characteristics associated
with each of one or more users, wherein the one or
more characteristics comprise personal information,
performance information, measurement information, or
some combination thereof, and wherein the one or
more users are each using an electromechanical
machine to perform a treatment plan;

[1158] receive one or more video feeds from one or
more computing devices associated with the one or
more users; and

[1159] present, in a respective portion of a user interface
on a display of an interface, the one or more charac-
teristics for each of the one or more users and a
respective video feed associated with each of the one or
more users, wherein each respective portion comprises
a graphical element that presents real-time or near
real-time electrocardiogram information pertaining to
each of the one or more users.

[1160] Clause 18.19 The computer-readable medium of
any clause herein, wherein the one or more video feeds
comprise real-time or near real-time video data of the user
during a telemedicine session.

[1161] Clause 19.19 The computer-readable medium of
any clause herein, wherein at least two video feeds are
presented concurrently with at least two characteristics
associated with at least two users.

[1162] Clause 20.19 The computer-readable medium of
any clause herein, wherein, for each of the one or more
users, the respective portion comprises a plurality of graphi-
cal elements arranged in a row, wherein the plurality of
graphical elements are associated with a blood pressure of
the user, a blood oxygen level of the user, a heartrate of the
user, the respective video feed, a means for communicating
with the user, or some combination thereof.

[1163] FIG. 35 generally illustrates an embodiment of an
enhanced healthcare professional display 3500 of the assis-
tant interface presenting measurement information for a
plurality of patients concurrently engaged in telemedicine
sessions with the healthcare professional according to the
principles of the present disclosure. As depicted, there are
five patients that are actively engaged in a telemedicine
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session with a healthcare professional using the computing
device presenting the healthcare professional display 3500.
Each patient is associated with information represented by
graphical elements arranged in a respective row. For
example, each patient is assigned a row including graphical
elements representing data pertaining to blood pressure,
blood oxygen level, heartrate, a video feed of the patient
during the telemedicine session, and various buttons to
enable messaging, displaying information pertaining to the
patient, scheduling appointment with the patient, etc. The
enhanced graphical user interface displays the data related to
the patients in a manner that may enhance the healthcare
professional’s experience using the computing device,
thereby providing an improvement to technology. For
example, the enhanced healthcare professional display 3500
arranges real-time or near real-time measurement data per-
taining to each patient, as well as a video feed of the patient,
that may be beneficial, especially on computing devices with
a reduced screen size, such as a tablet. The number of
patients that are allowed to initiate monitored telemedicine
sessions concurrently may be controlled by a federal regu-
lation, such as promulgated by the FDA. In some embodi-
ments, the data received and displayed for each patient may
be received from one or more wireless sensors, such as a
wireless electrocardiogram sensor attached to a user’s body.

System and Method for an Enhanced Patient User
Interface Displaying Real-Time Measurement
Information During a Telemedicine Session

[1164] FIG. 36 generally illustrates an example embodi-
ment of a method 3600 for presenting an enhanced patient
user interface displaying real-time measurement information
during a telemedicine session according to the principles of
the present disclosure. The method 3600 may be performed
by processing logic that may include hardware (circuitry,
dedicated logic, etc.), software, or a combination of both.
The method 3600 and/or each of their individual functions,
subroutines, or operations may be performed by one or more
processing devices of a computing device (e.g., the com-
puter system 1100 of FIG. 11) implementing the method
3600. The method 3600 may be implemented as computer
instructions stored on a memory device and executable by
the one or more processing devices. In certain implementa-
tions, the method 3600 may be performed by a single
processing thread. Alternatively, the method 3600 may be
performed by two or more processing threads, each thread
implementing one or more individual functions, routines,
subroutines, or operations of the methods.

[1165] In some embodiments, a system may be used to
implement the method 3600. The system may include the
treatment apparatus 70 (electromechanical machine) config-
ured to be manipulated by a user while the user is perform-
ing a treatment plan, and an interface including a display
configured to present information pertaining to the treatment
plan. The system may include a processing device config-
ured to execute instructions implemented the method 3600.

[1166] At block 3602, the processing device may present,
in a first portion of a user interface on the display, a video
feed from a computing device associated with a healthcare
professional.

[1167] At block 3604, the processing device may present,
in a second portion of the user interface, a video feed from
a computing device associated with the user.
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[1168] At block 3606, the processing device may receive,
from one or more wireless sensors associated with the user,
measurement information pertaining to the user while the
user uses the electromechanical machine to perform the
treatment plan. The measurement information may include a
heartrate, a blood pressure, a blood oxygen level, or some
combination thereof.

[1169] At block 3608, the processing device may present,
in a third portion of the user interface, one or more graphical
elements representing the measurement information. In
some embodiments, the one or more graphical elements may
be updated in real-time time or near real-time to reflect
updated measurement information received from the one or
more wireless sensors. In some embodiments, the one or
more graphical elements may include heartrate information
that is updated in real-time or near real-time and the heart-
rate information may be received from a wireless electro-
cardiogram sensor attached to the user’s body.

[1170] In some embodiments, the processing device may
present, in a further portion of the user interface, information
pertaining to the treatment plan. The treatment plan may be
generated by one or more machine learning models based on
or more characteristics of the user. The one or more char-
acteristics may pertain to the condition of the user. The
condition may include cardiac health, pulmonary health,
bariatric health, oncologic health, or some combination
thereof. In some embodiments, the information may include
at least an operating mode of the electromechanical
machine. The operating mode may include an active mode,
a passive mode, a resistive mode, an active-assistive mode,
or some combination thereof.

[1171] In some embodiments, the processing device may
control, based on the treatment plan, operation of the elec-
tromechanical machine.

[1172] Clauses:

[1173] Clause 1.20 A computer-implemented system,
comprising:

[1174] an electromechanical machine;

[1175] an interface comprising a display configured to
present information pertaining to a user using the
electromechanical machine to perform a treatment
plan; and

[1176] a processing device configured to:

[1177] present, in a first portion of a user interface on
the display, a video feed from a computing device
associated with a healthcare professional;

[1178] present, in a second portion of the user interface,
a video feed from a computing device associated with
the user;

[1179] receiving, from one or more wireless sensors
associated with the user, measurement information
pertaining to the user while the user uses the electro-
mechanical machine to perform the treatment plan,
wherein the measurement information comprises a
heartrate, a blood pressure, a blood oxygen level, or
some combination thereof; and

[1180] present, in a third portion of the user interface,
one or more graphical elements representing the mea-
surement information.

[1181] Clause 2.20 The computer-implemented system of
any clause herein, wherein the one or more graphical ele-
ments are updated in real-time or near real-time to reflect
updated measurement information received from the one or
more wireless sensors.
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[1182] Clause 3.20 The computer-implemented system of
any clause herein, wherein the processing device is to
present, in a further portion of the user interface, information
pertaining to the treatment plan, wherein the treatment plan
is generated by one or more machine learning models based
on one or more characteristics of the user.

[1183] Clause 4.20 The computer-implemented system of
any clause herein, wherein the one or more characteristics
pertain to condition of the user, wherein the condition
comprises cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.

[1184] Clause 5.20 The computer-implemented system of
any clause herein, wherein the information comprises at
least an operating mode of the electromechanical machine,
wherein the operating mode comprises an active mode, a
passive mode, a resistive mode, an active-assistive mode, or
some combination thereof.

[1185] Clause 6.20 The computer-implemented system of
any clause herein, wherein the processing device is to
control, based on the treatment plan, operation of the elec-
tromechanical machine.

[1186] Clause 7.20 The computer-implemented system of
any clause herein, wherein at least one of the one or more
graphical elements comprises heartrate information that is
updated in real-time or near real-time, and the heartrate
information is received from a wireless electrocardiogram
sensor attached to the user’s body.

[1187] Clause 8.20 A computer-implemented method,
comprising:

[1188] presenting, in a first portion of a user interface on
a display, a video feed from a computing device asso-
ciated with a healthcare professional;

[1189] presenting, in a second portion of the user inter-
face, a video feed from a computing device associated
with the user;

[1190] receiving, from one or more wireless sensors
associated with the user, measurement information
pertaining to the user while the user uses an electro-
mechanical machine to perform a treatment plan,
wherein the measurement information comprises a
heartrate, a blood pressure, a blood oxygen level, or
some combination thereof; and

[1191] presenting, in a third portion of the user inter-
face, one or more graphical elements representing the
measurement information.

[1192] Clause 9.20 The computer-implemented method of
any clause herein, wherein the one or more graphical ele-
ments are updated in real-time or near real-time to reflect
updated measurement information received from the one or
more wireless sensors.

[1193] Clause 10.20 The computer-implemented method
of any clause herein, further comprising presenting, in a
further portion of the user interface, information pertaining
to the treatment plan, wherein the treatment plan is gener-
ated by one or more machine learning models based on one
or more characteristics of the user.

[1194] Clause 11.20 The computer-implemented method
of any clause herein, wherein the one or more characteristics
pertain to condition of the user, wherein the condition
comprises cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.

[1195] Clause 12.20 The computer-implemented method
of any clause herein, wherein the information comprises at
least an operating mode of the electromechanical machine,
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wherein the operating mode comprises an active mode, a
passive mode, a resistive mode, an active-assistive mode, or
some combination thereof.

[1196] Clause 13.20 The computer-implemented method
of any clause herein, further comprising controlling, based
on the treatment plan, operation of the electromechanical
machine.

[1197] Clause 14.20 The computer-implemented method
of any clause herein, wherein at least one of the one or more
graphical elements comprises heartrate information that is
updated in real-time or near real-time, and the heartrate
information is received from a wireless electrocardiogram
sensor attached to the user’s body.

[1198] Clause 15.20 A tangible, non-transitory computer-
readable medium storing instructions that, when executed,
cause a processing device to:

[1199] present, in a first portion of a user interface on a
display, a video feed from a computing device associ-
ated with a healthcare professional;

[1200] present, in a second portion of the user interface,
a video feed from a computing device associated with
the user;

[1201] receive, from one or more wireless sensors asso-
ciated with the user, measurement information pertain-
ing to the user while the user uses an electromechanical
machine to perform a treatment plan, wherein the
measurement information comprises a heartrate, a
blood pressure, a blood oxygen level, or some combi-
nation thereof; and

[1202] present, in a third portion of the user interface,
one or more graphical elements representing the mea-
surement information.

[1203] Clause 16.20 The computer-readable medium of
any clause herein, wherein the one or more graphical ele-
ments are updated in real-time or near real-time to reflect
updated measurement information received from the one or
more wireless sensors.

[1204] Clause 17.20 The computer-readable medium of
any clause herein, wherein the processing device is further
to, in a further portion of the user interface, information
pertaining to the treatment plan, wherein the treatment plan
is generated by one or more machine learning models based
on one or more characteristics of the user.

[1205] Clause 18.20 The computer-readable medium of
any clause herein, wherein the one or more characteristics
pertain to condition of the user, wherein the condition
comprises cardiac health, pulmonary health, bariatric health,
oncologic health, or some combination thereof.

[1206] Clause 19.20 The computer-readable medium of
any clause herein, wherein the information comprises at
least an operating mode of the electromechanical machine,
wherein the operating mode comprises an active mode, a
passive mode, a resistive mode, an active-assistive mode, or
some combination thereof.

[1207] Clause 20.20 The computer-readable medium of
any clause herein, wherein the processing device is further
to, based on the treatment plan, operation of the electrome-
chanical machine.

[1208] FIG. 37 generally illustrates an embodiment of an
enhanced patient display 3700 of the patient interface pre-
senting real-time measurement information during a tele-
medicine session according to the principles of the present
disclosure. As depicted, the enhanced patient display 3700
includes two graphical elements that represent two real-time
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or near real-time video feeds associated with the user and the
healthcare professional (e.g., observer). Further, the
enhanced patient display 3700 presents information pertain-
ing to a treatment plan, such as a mode (Active Mode), a
session number (Session 1), an amount of time remaining in
the session (e.g., 00:28:20), and a graphical element speed-
ometer that represents the speed at which the user is pedaling
and provides instructions to the user.

[1209] Further, the enhanced patient display 3700 may
include one or more graphical elements that present real-
time or near real-time measurement data to the user. For
example, as depicted, the graphical elements present blood
pressure data, blood oxygen data, and heartrate data to the
user and the data may be streaming live as the user is
performing the treatment plan using the electromechanical
machine. The enhanced patient display 3700 may arrange
the video feeds, the treatment plan information, and the
measurement information in such a manner that improves
the user’s experience using the computing device, thereby
providing a technical improvement. For example, the layout
of the display 3700 may be superior to other layouts,
especially on a computing device with a reduced screen size,
such as a tablet or smartphone.

[1210] Systems and methods according to the present
disclosure may be further configured to predict, for any of
the treatment plans described herein, an optimal number or
range of rehabilitation (or treatment) sessions for a user as
described below in more detail. As used herein, optimal
“number” may refer to both a specific number or computed/
calculated expected value of rehabilitation sessions and/or to
a range of such numbers/values of rehabilitation sessions.
For example, an “optimal number” of rehabilitation sessions
may correspond to 20 rehabilitation sessions, a range of 18
to 22 rehabilitation sessions, etc. For a predicted range of
rehabilitation sessions, the range may extend from a pre-
dicted minimum number of rehabilitation sessions to a
predicted maximum number of rehabilitation sessions.
Although described with respect to rehabilitation (e.g., reha-
bilitation for a cardiovascular condition, such as rehabilita-
tion subsequent to a cardiovascular treatment or procedure)
the principles discussed below may also be applied to
prehabilitation (i.e., prehabilitation performed prior to a
cardiovascular treatment or procedure) and, further, the
principles discussed may also applied to neurological, pul-
monary, oncological, genito-urinary, orthopedic, renal,
hepatic or other treatments or procedures different from
cardiovascular ones. For simplicity, as described below with
respect to the present embodiment, the term “rehabilitation”
may, in some contexts, refer to both or either of rehabilita-
tion and prehabilitation.

[1211] As used herein, an “optimal” number or range may
refer to a number of sessions predicted for the user to reach
a rehabilitation or fitness goal, threshold, etc., to reach a
minimum percentage (e.g., 90%) of a goal or threshold, to
reach a plurality of goals or thresholds or respective mini-
mum percentages of a plurality of goals or thresholds, and/or
combinations thereof. For example, for orthopedic rehabili-
tation, the goal or threshold may correspond to one or more
measures of strength, flexibility, ranges of motion, etc. As
another example, for cardiovascular rehabilitation, the goal
or threshold may correspond to one or more measures of
heartrate, cholesterol level, body mass index, blood sugar
level, blood pressure, blood oxygen level, etc., as measured
outside of and/or during performance of the treatment plan.
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In some examples, the goal or threshold may correspond to
completion of rehabilitation, completion of rehabilitation in
a facility (i.e., as opposed to continued rehabilitation at
home subsequent to completing rehabilitation in the facil-
ity), completion of a given phase or stage of rehabilitation,
and/or combinations thereof. As used herein for simplicity,
a rehabilitation “goal” may refer to a goal, a threshold,
and/or other measure of rehabilitation progress.

[1212] For rehabilitation at a rehabilitation facility (“in-
facility” rehabilitation), in-home rehabilitation, and combi-
nations thereof (e.g., “hybrid” rehabilitation), accurately
predicting a duration of rehabilitation (e.g., an overall
amount of time, a number of rehabilitation sessions, etc.)
may be important for reasons including without limitation
those set forth subsequently. For example, available space,
equipment, personnel, etc. in a rehabilitation facility may be
limited. Accordingly, predicting an optimal number of reha-
bilitation sessions may be critical to enable the scheduling
rehabilitation sessions for current and future patients, tran-
sitioning patients out of rehabilitation (e.g., from rehabili-
tation in a facility to in-home rehabilitation), predicting
required levels of staffing, etc. Conversely, for hybrid and
in-home rehabilitation, patients may face challenges related
to constraints pertaining to available space and equipment,
availability of in-home assistance, employment obligations,
childcare, mobility, etc. Further, patients may be at risk for
diminished compliance and adherence to a treatment plan
over time, especially if goals are not attained within an
expected amount of time and/or a predicted number of
rehabilitation sessions. Accordingly, predicting an optimal
number of rehabilitation sessions may also be important for
hybrid and in-home rehabilitation.

[1213] Accurately predicting an optimal number of reha-
bilitation sessions in a treatment plan according to the
present disclosure may include, but is not limited to: pre-
dicting an optimal number or range of sessions; generating
a treatment plan with sessions having target exercises;
intensities, durations, etc. configured to achieve one or more
rehabilitation goals within the predicted optimal number of
sessions; adjusting the treatment plan (e.g., intensities, dura-
tions, exercises of various sessions) to modify the predicted
optimal number of sessions; predicting, based on a comple-
tion date input by a patient or clinician (e.g., a “need by”
date), the optimal number of sessions, frequency of sessions,
duration of sessions, etc.; determining respective portions of
the rehabilitation sessions to be performed in-facility and
in-home, including number of sessions in-facility, number of
sessions in-home, and sequence of in-home sessions relative
to in-facility sessions (e.g., in-home sessions prior to in-
facility sessions, in-home sessions subsequent to in-facility
sessions, in-home sessions interspersed with in-facility ses-
sions, etc.); and/or combinations thereof. Systems and meth-
ods described herein are configured to predict the optimal
number of rehabilitation sessions prior to the patient begin-
ning the treatment plan, during performance of the treatment
plan, subsequent to completing a respective session of the
treatment plan, etc.

[1214] FIG. 38 shows a simplified block diagram of the
computer-implemented system 10 of FIG. 1, configured to
implement functions and methods of the present disclosure.
Implementing the functions and methods may include using
an artificial intelligence and/or machine learning engine to
generate a treatment plan and/or predict an optimal number
or range of rehabilitation sessions of the treatment plan for
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a user as described below in more detail. As used herein, the
terms “generating the treatment plan” and “the treatment
plan” may include or refer to generating a prediction of the
optimal number or range of rehabilitation sessions of the
treatment plan. The prediction may have an associated
probability.

[1215] The system 10 includes the server 30 configured to
store and provide data associated with generating and man-
aging a treatment plan, including predicting an optimal
number of sessions of the treatment plan; enabling perfor-
mance of the treatment plan by the user using the treatment
apparatus; receiving information (e.g., attribute data) asso-
ciated with the user, including information associated with
one or more medical conditions and outcomes related to
rehabilitation; user characteristics, including one or mea-
surements associated with the user (e.g., from one or more
sensors associated with the user, the treatment apparatus 70,
etc.); and/or combinations thereof. In some embodiments,
the attribute data may include age, health, and fitness levels
of the user, information indicative of a responsiveness of the
user to previous and/or ongoing rehabilitation, information
indicating the condition, body part, etc. being rehabilitated,
comorbidities, genetic history of the user, medical history of
the user, familial medical history of the user, demographics
of the user, a cohort or cohorts of the user, psychographics
of the user, behavioral history of the user, risk factors of the
user, and/or some combination thereof. The one or more data
sources may include an electronic medical record system, an
application programming interface, a third-party applica-
tion, a sensor, a website, or some combination thereof.
[1216] The one or more measurements may be received
while the user performs the treatment plan. The system 10
may determine, based on the one or more measurements,
whether various performance and/or measurement criteria
(e.g., one or more risk factors, vital signs measured during
performance of the treatment plan, progress toward one or
more goals, etc.) are being managed within a desired range.
For example, the system 10 determines whether character-
istics (e.g., a heart rate) of the user while performing the
treatment plan meet thresholds for attaining goals related to
rehabilitation. In some embodiments, a trained machine
learning model 13 may be used to receive the measurements
as input and to output a probability that one or more goals
related to rehabilitation will be attained (e.g., a probability
that rehabilitation goals will be attained within predicted
duration or number of sessions) and/or to output a set of
respective probabilities that respective one or more goals
related to rehabilitation will be attained.

[1217] In some embodiments, responsive to determining
(e.g., based on a determined percentage of progress toward
a predetermined goal or threshold, a probability being
greater than a corresponding threshold, etc.) that the one or
more goals related to rehabilitation will be attained, the
system 10 is configured to control the electromechanical
machine according to the treatment plan. In some embodi-
ments, responsive to determining that the one or more goals
related to rehabilitation will not be attained, the system 10
may modify, using the one or more trained machine learning
models, the treatment plan to generate a modified treatment
plan, wherein the modified treatment plan comprises at least
one modified exercise. In some embodiments, the system 10
may transmit the modified treatment plan to cause the
electromechanical machine to implement the at least one
modified exercise.
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[1218] The server 30 may include one or more computers
and may take the form of a distributed and/or virtualized
computer or computers, including a computer or computers
that may include devices used by the user. The server 30
communicates with one or more clinician interfaces 20 (e.g.,
via the first network 34, not shown in FIG. 16). Although not
shown in FIG. 16, the server 30 may further communicate
with the supervisory interface 90, the reporting interface 92,
the assistant interface 94, etc. (referred to collectively, along
with the clinician interface 20, as clinician-side interfaces).
The processor 36, memory 38, and the Al engine 11 (e.g.,
implementing the machine learning models 13) are config-
ured to implement systems and methods of the present
disclosure.

[1219] For example, the information associated with the
user may be stored in the memory 38 (e.g., along with the
other data stored in the data store 44 as described above in
FIG. 1). The information may be received via the clinician
interface 20 and/or other clinician-side interfaces, the patient
interface 50 and/or the treatment apparatus 70 (e.g., via the
second network 58), directly from various sensors, etc.

[1220] The stored information, including the attribute
data, is accessible by the processor 36 to generate the
treatment plan and enable the performance of the treatment
plan by the user in accordance with one or more rehabili-
tation goals and the predicted optimal number of sessions to
attain the one or more rehabilitation goals. For example, in
some embodiments, the processor 36 is configured to
execute instructions stored in the memory 38 and to imple-
ment the Al engine 11 to generate the treatment plan,
wherein the treatment plan includes one or more exercises
directed to attaining the rehabilitation goals within the
predicted optimal number of rehabilitation sessions. The
treatment plan may specify parameters including, but not
limited to, a number of sessions, a frequency of sessions, a
duration of sessions, which exercises to include or omit,
intensities of various exercises, limits (e.g., minimum heart
rates, maximum heart rates, minimum and maximum exer-
cise speeds (e.g., pedaling rates), minimum and maximum
forces or intensities exerted by the user, etc.), respective
durations and/or frequencies of the exercises, adjustments to
make to the exercises while the treatment apparatus is being
used to implement the treatment plan, etc. Adjustments to
the treatment plan can be performed, as described below in
more detail, at the server 30 (e.g., using the processor 36, the
Al engine 11, etc.), the clinician-side interfaces, and/or the
treatment apparatus 70.

[1221] The server 30 provides the treatment plan to the
treatment apparatus 70 (e.g., via the second network 58, the
patient interface 50, etc.). The treatment apparatus 70 is
configured to implement the one or more exercises of the
treatment plan. For example, the treatment apparatus 70 may
be responsive to commands supplied by the patient interface
50 and/or a controller of the treatment apparatus 70 (e.g., the
controller 72 of FIG. 1). In one example, the processor 60 of
the patient interface 50 is configured to execute instructions
(e.g., instructions associated with the treatment plan stored
in the memory 62) to cause the treatment apparatus 70 to
implement the treatment plan. In some examples, based on
the predicted optimal number of sessions, a remaining
number of sessions, the rehabilitation goals, progress toward
the rehabilitation goals, and real-time data (e.g., sensor or
other data received while the user is performing the one or
more exercises using the treatment apparatus), user inputs,
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etc., the patient interface 50 and/or the treatment apparatus
70 may be configured to adjust the treatment plan and/or
individual exercises.

[1222] The server 30 according to the present disclosure
may be configured to execute, using the Al engine 11, one
or more ML models 13 to monitor the user during perfor-
mance of the treatment plan. For example, the ML, models
13 may include, but are not limited to, an attribute data
model (or models) 13-1, a probability model (or models)
13-2, and a treatment plan model (or models) 13-3, referred
to collectively as the ML, models 13. Each of the ML models
13 may include different layers of nodes as described above.
Although shown as separate models, features of each of the
ML models 13 may be implemented in a single model or
type of model, such as the treatment plan model 13-3. For
example, the treatment plan model 13-3 may be configured
to: receive, as input, information (e.g., the attribute data)
associated with the user, including type of rehabilitation,
information indicating current characteristics of the user
related to the type of rehabilitation, rehabilitation goals,
progress toward attaining the rehabilitation goals, informa-
tion received while the user performs the treatment plan
(e.g., measurement information), etc.; determine, based on
the information, one or more probabilities of attaining the
rehabilitation goals within various timeframes and/or num-
bers of sessions; and generate, based on the probabilities, the
treatment plan, including the prediction of the optimal
number of sessions.

[1223] The attribute data model 13-1 is configured to
receive the attribute data and related inputs and, in some
examples, to exclude and add attribute data (e.g., apply
filtering to the attribute data), to generate relative weights for
the attribute data, and to update the attribute data based on
external inputs (e.g., received from the clinician-side inter-
faces and/or the patient interface 50), etc. The attribute data
model 13-1 is configured to output, to the probability model
13-2, a selected set of attribute data (referred to herein as
“selected attribute data”), which may include modified attri-
bute data. In some examples, the attribute data model 13-1
may be omitted and the attribute data may be provided
directly to the probability model 13-2.

[1224] The probability model 13-2 is configured to deter-
mine, based on the selected attribute data received from the
attribute data model 13-1, one or more probabilities that, for
example, the user will attain one or more rehabilitation goals
within various timeframes/numbers of sessions. For
example, the probability model 13-2 may calculate, based on
a baseline number N (where N is a natural number) of
sessions associated with a corresponding condition being
rehabilitated, such as joint rehabilitation, cardiovascular
rehabilitation, etc., a baseline probability. In other words,
each condition may have an associated baseline number N of
sessions (e.g., 20 semi-weekly sessions for shoulder reha-
bilitation following shoulder surgery, 30 daily sessions for
cardiovascular rehabilitation, etc.) and the probability model
13-2 may calculate a baseline probability that the user will
attain associated rehabilitation goals within the baseline
number N of sessions.

[1225] The probability model 13-2 may calculate addi-
tional probabilities that the rehabilitation goals will be
attained in either more or fewer sessions. For example, if the
baseline probability is less than a probability threshold (e.g.,
100%, 98%, etc.), the probability model 13-2 may calculate
probabilities for greater numbers of sessions (N+1, N-+2,
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etc.) until the probability threshold is reached. Conversely,
if the baseline probability is greater than or equal to the
probability threshold, the probability model 13-2 may cal-
culated probabilities for fewer numbers of sessions (N-1,
N-2, etc.) until the probability is less than or equal to the
probability threshold. In this manner, the probability model
13-2 may identify a minimum number of sessions that
results in a probability that the rehabilitation goals will be
attained that is greater than or equal to the probability
threshold.

[1226] The calculated probabilities may be dependent
upon the selected attribute data, weights assigned to the
selected attribute data, usage history of the treatment appa-
ratus 70 by the user, cohort data (as described above),
environmental and other external or variable data (e.g.,
current air conditions, temperature, climate, season or time
of year, time of day, etc.), a default or baseline treatment
plan (e.g., a treatment plan previously generated by the
treatment plan model 13-2), and/or the measurement infor-
mation (e.g., sensor data) obtained while the user performs
the treatment plan. For example, the probability model 13-2
may calculate the probabilities based on type of rehabilita-
tion, information indicating current characteristics of the
user related to the type of rehabilitation, rehabilitation goals,
progress toward attaining the rehabilitation goals, informa-
tion received while the user performs the treatment plan, etc.
As one example, the baseline number of sessions may
correspond to a baseline number associated with a cohort to
which the user belongs and the probabilities would be
calculated based on comparisons between attribute data of
the user and attribute data of other individuals in the cohort.
For example, the probability may be adjusted upward or
downward based on attribute data specific to the user, such
as severity of the condition being rehabilitated; age, overall
health, and fitness level; measurement information; etc.

[1227] The treatment plan model 13-3 is configured to
generate the treatment plan directed to performing rehabili-
tation for the corresponding condition (e.g., increase prob-
abilities of attaining the one or more rehabilitation goals).
The treatment plan includes a predicted optimal number or
range of rehabilitation sessions to attain the one or more
rehabilitation goals. In some embodiments, the treatment
plan model 13-3 may be configured to modify the treatment
plan to increase the probability that the user will attain the
rehabilitation goals within a desired number of sessions;
modify the treatment plan to decrease the probability that
side effects, complications, pain or discomfort, etc. associ-
ated with the condition being rehabilitated will occur while
still attaining the rehabilitation goals within the optimal
number of sessions; modify the treatment plan to decrease
the probability that one or more comorbid conditions of the
user will be exacerbated/aggravated; and combinations
thereof.

[1228] To increase (or decrease) the various probabilities
described above, the treatment plan may include one or more
exercises associated with rehabilitation of a specific condi-
tion and/or characteristics of the user (as indicated by the
selected attribute data), such as improving one or more of:
cardio-oncologic conditions of the user; blood pressure,
vascular characteristics, blood oxygen levels, and/or any
other cardiac- or cardiovascular-related condition of the
user; pulmonary conditions of the user; oncological condi-
tions of the user; orthopedic conditions of the user; pulmo-
nary conditions of the user; neurological conditions of the
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user; conditions related to other physiological or anatomical
structures or systems of the user or combinations of such
structures and systems; weight or BMI of the user; overall
physical activity levels of the user; and/or any combination
of any specific condition of the user described herein. For
example, for orthopedic rehabilitation of a joint or other
body part, the treatment plan may be configured specifically
to increase strength, flexibility, range of motion, etc. asso-
ciated with use of the joint or other body part. As another
example, for cardiovascular rehabilitation, the treatment
plan may be configured specifically to reduce the blood
pressure of the user, increase blood oxygen levels, etc.

[1229] The treatment plan may include, but is not limited
to, specific target exercises for the user to perform using the
treatment apparatus 70, suggested replacement or alternative
exercises (e.g., in the event that the user is unable to perform
one or more of the target exercises due to discomfort),
parameters/limits for each of the exercises (e.g., duration,
intensity, repetitions, etc.), and excluded exercises (e.g.,
exercises that should not be performed by the user). In some
examples, rather than including only specific exercises, the
treatment plan may include one or more exercise parameters
(e.g., resistance or force, intensity, range of motion, etc.) or
user conditions/measurements (e.g., heartrates, breathing
rates or respiratory behavior, MET characteristics, specific
movements, weight loss, etc.) associated with improving a
health condition. For example, the treatment plan may
specify one or more desired ranges of values for various
characteristics (e.g., a heartrate range, a range of motion,
applied force, etc.).

[1230] The treatment plan model 13-3 may be further
configured to generate, based on the various probabilities, a
recommendation regarding whether the treatment plan
should be modified, such as a recommendation of whether a
number of sessions should modified (e.g., maintained,
increased, or decreased), whether one or more exercises of
the treatment plan should be modified to maintain or
increase the probability that the one or more rehabilitation
goals will be attained without increasing the number of
sessions, and/or whether one or more exercises of the
treatment plan should be modified to increase the probability
that the one or more rehabilitation goals wills be obtained
while decreasing the number of sessions, etc. In some
examples, the recommendation may be binary (e.g., a value
indicating “yes” or “no”). In other examples, the recom-
mendation may include a score or ranked value (e.g., a score
between 1 and 100, e.g., where “1” is a minimum recom-
mendation and a “100” is a maximum recommendation). In
still other examples, the recommendation may include vari-
ous recommendation tiers (which may be based on a corre-
sponding score between 1 and 100), such as “strongly
recommend against,” “recommend against,” “recommend
for,” and “strongly recommend for.” The recommendation
may be provided to the user via the patient interface 50 of
the treatment apparatus, the clinician interface 20, etc. In an
example, the recommendation includes an indication of
whether a current or previous predicted number of sessions
is still accurate, whether the treatment plan can be modified
(e.g., by increasing frequency of sessions, intensities or
other parameters of various exercises, etc. without increas-
ing risk of complications, etc.) to decrease or maintain the
predicted number of sessions, and/or whether it is necessary
to increase the number of sessions to attain the one or more
rehabilitation goals.

2 <
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[1231] FIG. 39 generally illustrates an example method
3900 for predicting an optimal number or range of rehabili-
tation sessions for a user according to the present disclosure.
The system 10 described in FIG. 38 may be configured to
perform the method 3900.

[1232] The method 3900 may be performed by processing
logic that may include hardware (circuitry, dedicated logic,
etc.), software, or a combination of both. The method 3900
and/or each of its individual functions, subroutines, methods
(as the term is used in object-oriented programming), or
operations may be performed by one or more processing
devices of a computing device (e.g., the computer system
1100 of FIG. 11) implementing the method 3900. For
example, a single processing device may be configured to
perform all of the functions of the method 3900, two or more
processors may be configured to perform respective func-
tions of the method 3900, etc. The method 3900 may be
implemented as computer instructions stored on a memory
device and executable by the one or more processing
devices. In certain implementations, the method 3900 may
be performed by a single processing thread. Alternatively,
the method 3900 may be performed by two or more pro-
cessing threads, each thread implementing one or more
individual functions, routines, subroutines, or operations of
the method. Accordingly, as used herein, “a processing
device configured to” or “a processor configured to” may be
interpreted as a single processing device or processor con-
figured to perform all of the recited functions or as two or
more processing devices or processors collectively config-
ured to perform all of the recited functions. Similarly,
“circuitry” or “processing circuitry” may be interpreted as
circuitry of one or more processors, processing devices, or
other electronic circuits configured to respectively or col-
lectively perform the recited functions.

[1233] In some embodiments, a system may be used to
implement the method 3900. The system may include the
treatment apparatus 70 (e.g., an electromechanical machine)
configured to be manipulated by a user while the user is
performing a treatment plan, one or more interfaces includ-
ing a display configured to present information pertaining to
the treatment plan (e.g., the patient interface 50 and/or client
interfaces 20), the server 30, etc. The system may include a
processing device configured to execute instructions to
implement the method 3900.

[1234] At 3904, the system 10 (e.g., the attribute data
model 13-1) receives the attribute data described above with
respect to FIG. 38. The attribute data may include both
non-modifiable or static characteristics associated with the
user and modifiable or dynamic characteristics associated
with the user. Non-modifiable characteristics may include,
but are not limited to, genetic factors, family history, age,
sex, cardiac history, comorbidities, diabetic history, onco-
logical history (e.g., whether the user has previously under-
gone chemotherapy and/or radiation treatment), etc. Modi-
fiable characteristics may include, but are not limited to,
heartrate, blood pressure, current diabetic status (if type 2
diabetes), blood oxygen (SpO2) levels, cholesterol, weight,
diet, lipid levels in the blood, tobacco use, alcohol use,
current medications, blood pressure, physical activity level,
psychological factors (e.g., depression or anxiety), etc.
[1235] The attribute data may include performance infor-
mation. The performance information may include, inter
alia, information associated with the use of the one or more
electromechanical machines to perform one or more treat-
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ment plans. In other words, the method 3900 may be
implemented while the user has already been performing a
previously generated treatment plan (e.g., for a period of
weeks, months, etc.). In some examples, the treatment plan
may correspond to a treatment plan prescribed to the user in
preparation for a medical procedure or treatment, a treatment
plan prescribed to the user for rehabilitation subsequent to
the procedure or treatment, etc. Accordingly, in some
examples, the method 3900 may correspond to an assess-
ment of progress of the user toward one or more rehabili-
tation goals.

[1236] Further, in some examples, the method 3900
includes, at 3904, receiving a current or previously gener-
ated treatment plan, such as a baseline treatment plan for
rehabilitation, a treatment plan previously generated for
and/or performed by the user, etc. In these examples, steps
of the method 3900 subsequent to 3904 may include calcu-
lating various probabilities in accordance with a specific
treatment plan.

[1237] At 3908, the system 10 (e.g., the attribute data
model 13-1, as executed by the Al engine 11, the processor
36, etc.) generates and outputs selected attribute data, such
as a selected set of attribute data. In some examples, the
selected set of attribute data is comprised of all received
attribute data. In other examples, the attribute data model
13-1 applies filtering to the attribute data (e.g., to exclude
certain user characteristics that may not contribute to the
various probabilities calculated by the method 3900), or
applies weights to or ranks (e.g., assigns a priority value to)
components of the attribute data, etc. As one example, some
components of the attribute data may have a greater corre-
lation with attaining rehabilitation goals. Conversely, other
components of the attribute data may have a lesser correla-
tion with attaining rehabilitation goals. Some components of
the attribute data may be binary (i.e., simply present or not
present, such as diabetic history) and may be assigned a
binary weight such as 0 or 1 while other components of the
attribute data may have a variable contribution to the various
probabilities, such as blood pressure, and may be assigned a
decimal value between 0 and 1. Components of the attribute
data that are determined to have a stronger than average
correlation with rehabilitation may be assigned a weight
greater than 1 (1.1, 1.5, 2.0, etc.).

[1238] At 3912, the system 10 (e.g., the probability model
13-2, as executed by the Al engine 11, the processor 36, etc.)
receives the selected attribute data and, based on the selected
attribute data, associated weights and/or ranking, and, in
some examples, a baseline treatment plan, calculates one or
more probabilities that the user will attain one or more
rehabilitation goals within various timeframes/numbers of
sessions. For example, as described above, the probability
model 13-2 may calculate a baseline probability that the user
will attain the rehabilitation goals within the baseline num-
ber N of sessions as well as probabilities that the user will
attain the rehabilitation goals within more (N+1, N+2, etc.)
or fewer (N-1, N-2, etc.) sessions. In some examples, the
probability model 13-2 may calculate the baseline probabil-
ity based on a user input, such as an input specifying a
baseline number of sessions, an input specifying a desired
completion date or timeframe, etc.

[1239] In some examples, the probability model 13-2 may
further modify or adjust (e.g., increase or decrease, exclude,
etc.), based on additional data, such as environmental data or
other variable data as described, any of the attribute data. For
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example, some characteristics contained in the attribute data
may be exacerbated by conditions such as air conditions in
a geographic region associated with the user, climate, etc.
This adjustment of the attribute data may also be performed
using the attribute data model 13-1.

[1240] The probability model 13-2 calculates each of the
various probabilities as a probability value or values, a
confidence interval, a non-probabilistic value, a numerical
value, etc. As one example, the probability values may
correspond to Bayesian probabilities, Markovian probabili-
ties, a stochastic prediction, a deterministic prediction, etc.
Each of the probability values may be calculated based on a
combination of components of the attribute data and respec-
tive weights/values provided by the attribute data model
13-1. For example, a probability value may be calculated
based on a respective probability associated with each
component of the attribute data. In other words, each com-
ponent of the attribute data may have an associated prob-
ability or contribution to a given probability. By using all of
the probability values of the attribute data in the received set
of attribute data, the probability model 13-2 may calculate
an overall, composite, cumulative, mean or other measure of
probability associated with the rehabilitation goals of the
user. In one example, the respective probabilities of each of
the components of the attribute data may be weighted.
[1241] At 3916, the method 3900 (e.g., the treatment plan
model 13-3) generates, based on the one or more probabili-
ties, a predicted optimal number (or range) of rehabilitation
sessions for the user. In some examples, generating the
predicted optimal number includes generating and output-
ting a treatment plan configured to attain the rehabilitation
goals within the predicted optimal number of sessions. As
one example, the predicted optimal number may correspond
to a baseline (e.g., default or generic) treatment plan. As
another example, the predicted optimal number may corre-
spond to a treatment plan specifically generated for the user,
wherein the treatment plan is based on the attribute data. As
another example, the predicted optimal number may corre-
spond to a treatment plan generated in response to a specific
desired number of sessions input by a user. For example, the
predicted optimal number may correspond to the desired
number of sessions adjusted upward or downward in accor-
dance with the rehabilitation goals, attribute data, calculated
probabilities, etc.

[1242] As still another example, the treatment plan model
13-3 may generate a plurality of predicted optimal numbers
of sessions, each corresponding to a different generated
treatment plan. For example, a first predicted optimal num-
ber of sessions may correspond to a baseline treatment plan,
a second predicted optimal number of sessions may corre-
spond to an “aggressive” treatment plan (e.g., a treatment
plan having increased intensity, frequency, etc., generated in
accordance with constraints specific to user), a third pre-
dicted optimal number of sessions may correspond to a
“comfortable” treatment plan (e.g., a treatment plan having
decreased intensity, frequency, etc. to compensate for
increased pain, discomfort, likelihood of discontinuation,
etc. and/or to decrease likelihood of aggravation of comor-
bid conditions and occurrence of side effects), and/or com-
binations thereof.

[1243] Each predicted optimal number (or range) of ses-
sions may, in one embodiment, be calculated based on a
single probability and respective number of sessions. For
example, for a probability threshold of 98%, the predicted
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optimal number may be selected based on the lowest number
of sessions that has a probability of 98%. A predicted
optimal range may correspond to a range of numbers encom-
passing the lowest number of sessions needed to achieve a
probability of 98% attaining the rehabilitation goals For
example, if the lowest number of sessions needed to attain
a probability of 98% is 27, then the predicted optimal range
may be 25-29 sessions. In another example, the predicted
optimal range may correspond to a range of numbers encom-
passing the lowest number of sessions needed to attain the
rehabilitation goals without the number of sessions varying
more than a predetermined amount or difference from the
probability threshold (e.g., 1%). For example, if the lowest
number of sessions needed to attain a probability of 98% is
27 and the lowest number of sessions needed to attain a
probability of 97% is 22, the predicted optimal range of
sessions may be 22-27.

[1244] At 3920, the system 10 (e.g., the patient interface
50 and/or the treatment apparatus 70) implements the one or
more exercises of the treatment plan in accordance with the
predicted optimal number of sessions. In examples where a
plurality of optimal numbers of sessions was calculated, the
system 10 implements the treatment plan corresponding to a
selected number of sessions (e.g., as selected by a user,
clinician, etc.). For example, the treatment plan is transmit-
ted to the patient interface 50 to enable the treatment
apparatus 70 to implement the one or more exercises, and
the user initiates the one or more exercises using the patient
interface 50, etc. In some examples, based on real-time data,
the system 10 (e.g., the patient interface 50 and/or the
treatment apparatus 70) optionally adjusts the one or more
exercises being implemented. For example, the treatment
apparatus 70, the patient interface 50, and/or other compo-
nents of the system 10 receive, from one or more sensors,
one or more measurements associated with the user. The one
or more measurements may be received while the user
performs the treatment plan. Example adjustments include,
but are not limited to, increasing or decreasing intensity or
other parameters to increase or decrease heartrate, metabolic
equivalent of task (MET, a ratio of working metabolic rate
to resting metabolic rate, as defined here and referenced
elsewhere herein), an amount of force required/applied by a
user, a range of motion, etc. For example, the adjustments
may be made to maintain a heartrate of, range of motion for,
force applied to, etc. the user within a target range (i.e.,
without decreasing below a lower limit or increasing above
an upper limit), wherein the adjustments are configured to
increase or decrease any of the various probabilities
described above.

[1245] At 3924, the system 10 (e.g., the patient interface
50 and/or the treatment apparatus 70) determines whether a
current session of the treatment plan has been completed. If
true, the method 3900 proceeds to 3928. If false, the method
3900 proceeds to 3920. At 3928, based on the completed
treatment plan session, the system 10 (e.g., the server 30,
implementing the models 13) selectively updates or modifies
the predicted optimal number of sessions, a remaining
number of sessions, the treatment plan, probabilities, rec-
ommendations, and/or the attribute data. For example, the
treatment plan model 13-3 may add exercises to or remove
exercises from the treatment plan, adjust parameters of
exercises, change the frequency or duration of exercises, etc.
to maintain or, if feasible, decrease, the predicted optimal
number of sessions. As one example, the treatment plan
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model 13-3 may reduce or increase intensities, target ranges,
etc. in response to a determination that corresponding mea-
sured characteristics of the user indicated that the user failed
to perform the treatment plan within the target ranges, failed
to attain one or more goals, exceeded one or more goals, etc.

[1246] In some examples, any modification of the treat-
ment plan must be approved by a healthcare professional
(e.g., via the clinician-side interfaces) prior to implementa-
tion by the treatment apparatus 70. For example, in response
to a recommended meodification that would result in a more
aggressive treatment plan to ensure that the rehabilitation
goals would be attained within the predicted optimal number
of sessions, approval of a healthcare professional may be
required (e.g., via an input at a clinician interface). Similarly,
in response to a recommended modification that would
result in increasing the predicted optimal number of ses-
sions, approval of a healthcare professional may be required.
Conversely, in response to a recommended modification that
would result in decreasing the predicted optimal number of
sessions (e.g., in view of the patient repeatedly exceeding
rehabilitation progress goals), approval of a healthcare pro-
fessional may not be required. All the foregoing are
examples only and anticipate alternative scenarios for
approval where, for example, decreases in the predicted
optimal number of sessions may also require approval of a
healthcare professional, etc.

[1247]

[1248] Clause 1.21 A computer-implemented system
includes a treatment apparatus configured to implement a
treatment plan for rehabilitation to be performed by a user
and a processing device configured to receive attribute data
associated with the user, generate, based on the rehabilita-
tion to be performed by the user, selected attribute data,
determine, based on the selected attribute data, the rehabili-
tation to be performed by the user, and a rehabilitation goal
associated with the rehabilitation, one or more probabilities
of attaining the rehabilitation goal within respective one or
more numbers of rehabilitation sessions to be performed by
the user using the treatment apparatus, provide, based on the
one or more probabilities, an indication of the one or more
numbers of rehabilitation sessions, and generate, based on a
selected number of rehabilitation sessions from among the
one or more numbers of rehabilitation sessions, the treat-
ment plan. The treatment plan includes one or more exer-
cises directed to attaining the rehabilitation goal within the
selected number of rehabilitation sessions.

[1249] Clause 2.21 The computer-implemented system of
any clause herein, wherein each of the one or more numbers
of rehabilitation sessions corresponds to a range of values.

[1250] Clause 3.21 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to determine the range of values based on a comparison
between the one or more probabilities and a probability
threshold.

[1251] Clause 4.21 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to determine a lowest one of the range of values based
on a predetermined difference between the probability
threshold and a probability associated with the lowest one of
the range of values.

[1252] Clause 5.21 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to compare the one or more probabilities to a prob-

Clauses:
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ability threshold and provide the one or more numbers of
rehabilitation based on the comparison.

[1253] Clause 6.21 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to select the selected number of rehabilitation sessions
based on the comparison.

[1254] Clause 7.21 The computer-implemented system of
any clause herein, wherein the one or more numbers of
rehabilitation sessions includes a baseline number of reha-
bilitation sessions.

[1255] Clause 8.21 The computer-implemented system of
any clause herein, wherein the baseline number is input by
a user.

[1256] Clause 9.21 The computer-implemented system of
any clause herein, wherein the processing device is config-
ured to execute an attribute data model, and wherein, to
generate the selected attribute data, the attribute data model
is configured to at least one of assign weights to the attribute
data, rank the attribute data, and filter the attribute data.
[1257] Clause 10.21 The computer-implemented system
of any clause herein, wherein the processing device is
configured to execute a probability model, wherein the
probability model is configured to determine the one or more
probabilities.

[1258] Clause 11.21 The computer-implemented system
of any clause herein, wherein the processing device is
configured to execute a treatment plan model, wherein the
treatment plan model is configured to generate the treatment
plan.

[1259] Clause 12.21 The computer-implemented system
of any clause herein, wherein, subsequent to implementing
the treatment plan using the treatment apparatus, the pro-
cessing device is configured to, based on a determination of
whether the rehabilitation goal will be attained within the
selected number of rehabilitation sessions, modify at least
one of (i) the treatment plan and (ii) the selected number of
rehabilitation sessions.

[1260] Clause 13.21 The computer-implemented system
of any clause herein, wherein the processing device is
configured to transmit the modified treatment plan to cause
the treatment apparatus to implement at least one modified
exercise of the modified treatment plan.

[1261] Clause 14.21 The computer-implemented system
of any clause herein, wherein, while the user performs the
treatment plan, the processing device is configured to initiate
a telemedicine session between a computing device of the
user and a computing device of a healthcare professional.
[1262] Clause 15.21 A computer-implemented method for
generating a treatment plan to be implemented at a treatment
apparatus includes, at a processing device, receiving attri-
bute data associated with a user, generating, based on
rehabilitation to be performed by the user using the treat-
ment apparatus, selected attribute data, determining, based
on (i) the selected attribute data, (ii) the rehabilitation to be
performed by the user, and (iii) a rehabilitation goal asso-
ciated with the rehabilitation, one or more probabilities of
attaining the rehabilitation goal within respective one or
more numbers of rehabilitation sessions to be performed by
the user using the treatment apparatus, providing, based on
the one or more probabilities, an indication of the one or
more numbers of rehabilitation sessions, and generating,
based on a selected number of rehabilitation sessions from
among the one or more numbers of rehabilitation sessions,
the treatment plan, wherein the treatment plan includes one
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or more exercises directed to attaining the rehabilitation goal
within the selected number of rehabilitation sessions; and at
the treatment apparatus, implementing the treatment plan.
[1263] Clause 16.21 The computer-implemented method
of any clause herein, wherein each of the one or more
numbers of rehabilitation sessions corresponds to a range of
values.

[1264] Clause 17.21 The computer-implemented method
of any clause herein, further comprising determining the
range of values based on a comparison between the one or
more probabilities and a probability threshold.

[1265] Clause 18.21 The computer-implemented method
of any clause herein, further comprising determining a
lowest one of the range of values based on a predetermined
difference between the probability threshold and a probabil-
ity associated with the lowest one of the range of values.
[1266] Clause 19.21 The computer-implemented method
of any clause herein, further comprising comparing the one
or more probabilities to a probability threshold and provide
the one or more numbers of rehabilitation based on the
comparison.

[1267] Clause 20.21 The computer-implemented method
of any clause herein, further comprising selecting the
selected number of rehabilitation sessions based on the
comparison.

[1268] Clause 21.21 The computer-implemented method
of any clause herein, wherein the one or more numbers of
rehabilitation sessions includes a baseline number of reha-
bilitation sessions.

[1269] Clause 22.21 The computer-implemented method
of any clause herein, wherein the baseline number is input
by a user.

[1270] Clause 23.21 The computer-implemented method
of any clause herein, further comprising executing an attri-
bute data model, wherein generating the selected attribute
data includes using the attribute data model to at least one of
assign weights to the attribute data, rank the attribute data,
and filter the attribute data.

[1271] Clause 24.21 The computer-implemented method
of any clause herein, further comprising executing a prob-
ability model to determine the one or more probabilities.
[1272] Clause 25.21 The computer-implemented method
of any clause herein, further comprising executing a treat-
ment plan model to generate the treatment plan.

[1273] Clause 26.21 The computer-implemented method
of any clause herein, further comprising, subsequent to
implementing the treatment plan using the treatment appa-
ratus, using the processing device to, based on a determi-
nation of whether the rehabilitation goal will be attained
within the selected number of rehabilitation sessions,
modify at least one of (i) the treatment plan and (ii) the
selected number of rehabilitation sessions.

[1274] Clause 27.21 The computer-implemented method
of any clause herein, further comprising transmitting the
modified treatment plan to cause the treatment apparatus to
implement at least one modified exercise of the modified
treatment plan.

[1275] Clause 28.21 The computer-implemented method
of any clause herein, further comprising, while the user
performs the treatment plan, using the processing device to
initiate a telemedicine session between a computing device
of the user and a computing device of a healthcare profes-
sional.
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[1276] The above discussion is meant to be illustrative of
the principles and various embodiments of the present
disclosure. Numerous variations and modifications will
become apparent to those skilled in the art once the above
disclosure is fully appreciated. It is intended that the fol-
lowing claims be interpreted to embrace all such variations
and modifications.

[1277] The various aspects, embodiments, implementa-
tions, or features of the described embodiments can be used
separately or in any combination. The embodiments dis-
closed herein are modular in nature and can be used in
conjunction with or coupled to other embodiments.

[1278] Consistent with the above disclosure, the examples
of assemblies enumerated in the following clauses are
specifically contemplated and are intended as a non-limiting
set of examples.

1. A computer-implemented system, comprising:

a treatment apparatus configured to implement a treatment

plan for rehabilitation to be performed by a user; and

a processing device configured to

receive attribute data associated with the user,

generate, based on the rehabilitation to be performed by
the user, selected attribute data,

determine, based on (i) the selected attribute data, (ii)
the rehabilitation to be performed by the user, and
(ii1) a rehabilitation goal associated with the reha-
bilitation, one or more probabilities of attaining the
rehabilitation goal within respective one or more
numbers of rehabilitation sessions to be performed
by the user using the treatment apparatus,

provide, based on the one or more probabilities, an
indication of the one or more numbers of rehabili-
tation sessions, and

generate, based on a selected number of rehabilitation
sessions from among the one or more numbers of
rehabilitation sessions, the treatment plan, wherein
the treatment plan includes one or more exercises
directed to attaining the rehabilitation goal within the
selected number of rehabilitation sessions.

2. The computer-implemented system of claim 1, wherein
each of the one or more numbers of rehabilitation sessions
corresponds to a range of values.

3. The computer-implemented system of claim 2, wherein
the processing device is configured to determine the range of
values based on a comparison between the one or more
probabilities and a probability threshold.

4. The computer-implemented system of claim 3, wherein
the processing device is configured to determine a lowest
one of the range of values based on a predetermined differ-
ence between the probability threshold and a probability
associated with the lowest one of the range of values.

5. The computer-implemented system of claim 1, wherein
the processing device is configured to compare the one or
more probabilities to a probability threshold and provide the
one or more numbers of rehabilitation based on the com-
parison.

6. The computer-implemented system of claim 5, wherein
the processing device is configured to select the selected
number of rehabilitation sessions based on the comparison.

7. The computer-implemented system of claim 1, wherein
the one or more numbers of rehabilitation sessions includes
a baseline number of rehabilitation sessions.

8. The computer-implemented system of claim 7, wherein
the baseline number is input by a user.
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9. The computer-implemented system of claim 1, wherein
the processing device is configured to execute an attribute
data model, and wherein, to generate the selected attribute
data, the attribute data model is configured to at least one of
assign weights to the attribute data, rank the attribute data,
and filter the attribute data.

10. The computer-implemented system of claim 9,
wherein the processing device is configured to execute a
probability model, wherein the probability model is config-
ured to determine the one or more probabilities.

11. The computer-implemented system of claim 9,
wherein the processing device is configured to execute a
treatment plan model, wherein the treatment plan model is
configured to generate the treatment plan.

12. The computer-implemented system of claim 1,
wherein, subsequent to implementing the treatment plan
using the treatment apparatus, the processing device is
configured to, based on a determination of whether the
rehabilitation goal will be attained within the selected num-
ber of rehabilitation sessions, modify at least one of (i) the
treatment plan and (ii) the selected number of rehabilitation
sessions.

13. The computer-implemented system of claim 12,
wherein the processing device is configured to transmit the
modified treatment plan to cause the treatment apparatus to
implement at least one modified exercise of the modified
treatment plan.

14. The computer-implemented system of claim 1,
wherein, while the user performs the treatment plan, the
processing device is configured to initiate a telemedicine
session between a computing device of the user and a
computing device of a healthcare professional.

15. A computer-implemented method for generating a
treatment plan to be implemented at a treatment apparatus,
the method comprising:

at a processing device,
receiving attribute data associated with a user,

generating, based on rehabilitation to be performed by
the user using the treatment apparatus, selected attri-
bute data,

determining, based on (i) the selected attribute data, (ii)
the rehabilitation to be performed by the user, and
(iii) a rehabilitation goal associated with the reha-
bilitation, one or more probabilities of attaining the
rehabilitation goal within respective one or more
numbers of rehabilitation sessions to be performed
by the user using the treatment apparatus,
providing, based on the one or more probabilities, an
indication of the one or more numbers of rehabili-
tation sessions, and
generating, based on a selected number of rehabilita-
tion sessions from among the one or more numbers
of rehabilitation sessions, the treatment plan,
wherein the treatment plan includes one or more
exercises directed to attaining the rehabilitation goal
within the selected number of rehabilitation sessions;
and
at the treatment apparatus, implementing the treatment
plan.
16. The computer-implemented method of claim 15,
wherein each of the one or more numbers of rehabilitation
sessions corresponds to a range of values.
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17. The computer-implemented method of claim 16, fur-
ther comprising determining the range of values based on a
comparison between the one or more probabilities and a
probability threshold.

18. The computer-implemented method of claim 17, fur-
ther comprising determining a lowest one of the range of
values based on a predetermined difference between the
probability threshold and a probability associated with the
lowest one of the range of values.

19. The computer-implemented method of claim 15, fur-
ther comprising comparing the one or more probabilities to
a probability threshold and provide the one or more numbers
of rehabilitation based on the comparison.

20. The computer-implemented method of claim 19, fur-
ther comprising selecting the selected number of rehabili-
tation sessions based on the comparison.

21. The computer-implemented method of claim 15,
wherein the one or more numbers of rehabilitation sessions
includes a baseline number of rehabilitation sessions.

22. The computer-implemented method of claim 21,
wherein the baseline number is input by a user.

23. The computer-implemented method of claim 15, fur-
ther comprising executing an attribute data model, wherein
generating the selected attribute data includes using the
attribute data model to at least one of assign weights to the
attribute data, rank the attribute data, and filter the attribute
data.
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24. The computer-implemented method of claim 23, fur-
ther comprising executing a probability model to determine
the one or more probabilities.

25. The computer-implemented method of claim 23, fur-
ther comprising executing a treatment plan model to gener-
ate the treatment plan.

26. The computer-implemented method of claim 15, fur-
ther comprising, subsequent to implementing the treatment
plan using the treatment apparatus, using the processing
device to, based on a determination of whether the rehabili-
tation goal will be attained within the selected number of
rehabilitation sessions, modify at least one of (i) the treat-
ment plan and (ii) the selected number of rehabilitation
sessions.

27. The computer-implemented method of claim 26, fur-
ther comprising transmitting the modified treatment plan to
cause the treatment apparatus to implement at least one
modified exercise of the modified treatment plan.

28. The computer-implemented method of claim 15, fur-
ther comprising, while the user performs the treatment plan,
using the processing device to initiate a telemedicine session
between a computing device of the user and a computing
device of a healthcare professional.
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