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16 SUMMARY:
17  The aim is to promote a new approach to cardiac rehabilitation (CR), using a unique remote
18  patient monitoring system that will enable healthcare providers to monitor CR patients at home
19  atlow cost, with the intention of making CR services more accessible and improving compliance.
20  The study is currently underway.
21
22 ABSTRACT:
23 Despite the evidence that cardiac rehabilitation (CR) reduces the risk of recurrent cardiac events,
24 only a minority of eligible patients are willing to join existing programs at cardiac rehabilitation
25 centers. The unique remote patient monitoring system presented here enables healthcare
26 providers to monitor CR patients at home in real-time and at low cost. The system combines
27  mobile technology, artificial intelligence, and supportive services, expanding the delivery of
28  medical care to the patient’s home. The primary aim of the study is to increase the long-term
29 adherence to physical activity in patients who participate in CR via the addition of a home-based
30 digitally monitored CR component to the standard CR program in patients with ischemic heart
31 disease (IHD), with the idea of forming new habitual health behaviors and increasing the long-
32 term motivation for physical exercise (PE) habits at home. Secondary aims are to assess the
33  program’s impact on the physical activity level measured by average steps per day, minutes of
34  exercise per week, blood pressure, metabolic parameters, body mass index, and waist-to-hip
35 ratio, as well as a quality-of-life (QoL) questionnaire. The study has two arms: (1) home-based
36 monitored exercise using a smart digital garment and wristband, in addition to motivation and
37 reinforcement via text messages; (2) standard CR facility-based exercise. The study design is a
38 randomized, controlled trial comparing standard CR to a home-based monitoring and
39 reinforcement program. The study program is designed for 12 weeks. Clinical tests and
40 anthropometric measurements are performed before and after the study, measuring height,
41  weight, waist circumference, visceral fat and body mass index (BMl), blood pressure, and HbAlc
42 and lipid profile. Patients have to complete a baseline survey including socio-demographic
43  characteristics and QoL questionnaire SF-36. At the end of the study, patients complete a survey
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regarding the use of the smart digital garment’s benefits and usability. The study is currently
underway.

INTRODUCTION:

Regular exercise is an important method to prevent and treat cardiovascular disease!™®. Exercise
lowers the risk of progression of vascular disease and significantly lowers the risk of
cardiovascular morbidity and mortality’~1°. Physical activity (PA) also improves endothelial
dysfunction and restores arterial plasticity®!!. For patients discharged from the hospital with a
diagnosis of coronary heart disease, CR programs are an important tool to promote health?.
However, despite the evidence that CR reduces the risk of recurrent events following acute
coronary syndromes, only a minority of eligible patients are willing to join existing programs at
cardiac rehabilitation centers!?!3. The reasons for this are many—lack of time and lack of
motivation, a long distance between home and the CR center, and inconvenient accessibility.
Whatever the reason, these patients are at a higher risk of recurrent events and hospitalizations,
leading to reduced survival chances and quality of life with high costs. In order to prevent this, it
is essential to find an alternative program for patients who cannot participate in a traditional
rehabilitation program. Recent advances in mobile technology enable novel approaches to
remotely guide and support these patients on an ongoing basis at relatively low cost'*°. The
hypothesis of the study is that the novel approach of using remote patient-monitoring devices
will enable a more convenient method of increasing participation in CR while achieving results
similar to those of traditional cardiac rehabilitation.

The study has two arms, namely (1) home-based monitored exercise using the smart digital
garment and wristband, in addition to motivation and reinforcement via text messages; (2)
standard CR facility-based exercise with standard instructions regarding home-based exercise,
not using a garment or wristband.

The health technology on trial combines mobile technology, artificial intelligence, and supportive
services to expand the delivery of medical care from cardiac rehabilitation to the patient’s home,
empowering patients to better manage their health. A complete digital framework in three layers
was designed for CR needs, including a personal (patient) layer, a support (coach) layer, and an
information (education and guidance, administrative) layer (Figure 1). The program registers
clinicians, coaches, and patients immediately. It is tailored to address a range of needs, including
physical activity, behavioral health, medication, and nutrition, via chat, video, and audio
communication channels between patients and coaches. Patients wearing a special wristband
and smart digital garment (see the Table of Materials) will have 24/7 reciprocal multichannel
access to their coach via their mobile phone for a personal plan and video and audio guidance.
The coach is able to track the patient’s activity at all times, leading to more precisely followed
care plans and healthier decisions (Figure 2 and Figure 3). Commercially available, wearable PE
tracking technology, which can connect users’ PA data to an online network (control center), has
the potential to partially address the need for innovative methods?®?%. A wearable advanced
fitness tracker (see the Table of Materials) will track the patient’s heart rate and measure
footsteps taken, distance traveled, floors climbed, active minutes, exercise, calories burned, and
also sleep quality. The bracelet in the study (see the Table of Materials) was chosen as it is
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commonly used in various studies??%3, Also, for a population with reduced functional capacity, it
is better and more suitable as it is more sensitive to movement?*. As for the sample frequency,
the pulse samples are taken continuously during activity and every minute during the day. In
addition, the smart digital garment will be worn at predetermined times to allow tracking of
various cardiac electrical changes as recorded by the patient’s ECG (Figure 4).

The system is built with three integrated components, namely the smart digital garment, which
is @ machine-washable platform 12-lead ECG garment, a continuous remote monitoring and
recording ECG device, and a cloud artificial intelligence (Al) server, which is cloud/server-based
software for patient management and vital signs event detection (see the Table of Materials).
The wearable fabric electrodes are robust in withstanding interference so that they can be used
with minimal impact during normal daily activities, including walking, jogging, sitting, driving,
sleeping, and exercising. The anatomical locations of the electrodes in the garment are the same
as for electrodes during a standard ECG measurement. The standard limb leads |, Il, and lll each
record the differences in electrical potential between two limbs. An additional six unipolar leads
record the electrical potential difference between an exploring electrode and an electrode
located centrally on the chest and computed from the average of the limb recordings (Figure 4).
The connector in the garment is an High-Definition Multimedia Interface (HDMI)
connector that is connected to the ECG device or to other standard ECG devices using an external
adaptor. The device is a miniature ECG with an embedded processor containing data acquisition,
data storage, data processing, accelerometer, respiration, body temperature (IR), and Bluetooth
(BT) capabilities. The device acts as an ECG loop recorder, containing patient trigger event
transmitting, live ECG transmission upon demand by the physician for a defined time period, and
future auto-event detection of cardiac arrhythmia and ischemia. The heart rate accuracy of the
smart garment is between 10-300 * 2 bpm, and the frequency of the ECG device is 250 Hz. The
device transmits the data in real-time to a communication device (such as a smartphone or tablet
computer) with the dedicated mobile application via BT communication, so that the application
can forward the data to a server for professional review via wireless internet access (see the
Table of Materials). The platform data is stored in accordance with the Health Insurance
Probability and Accountability Act (HIPAA) Privacy Rule for healthcare providers. The patient’s
ECG data is transferred to the cloud and encrypted and cyber-secured according to HIPPA
regulations.

The participant’s maximal heart rate is determined during a baseline exercise test. Aerobic
exercises are performed continually at 60%—70% of the participant’s heart rate reserve, using the
modified Borg scale to evaluate perceived exertion during and after each training session.
Treadmill speed and incline or cycle resistance and cadence are adjusted as needed to ensure
that the assigned heart rate is reached at each training session. Evaluation of the degree of the
patient’s adherence and persistence and of the extent of the patient’s involvement is done
according to the intensity of use of chat and the manual delivery of data such as blood pressure.

PROTOCOL:
Ethical approval for the trial was obtained from the ethics committee of Hadassah Medical
Center, Ein Kerem, Jerusalem (0306-17-HMO, MOH 2017-10-31_00073 4).
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1. Study design

1.1. Set the target for recruitment at 60 participants and divide the participants into two groups
for a 3 month program.

NOTE: Power analysis to demonstrate a difference of 2,000 steps/day in intervention vs.
nonintervention patients, with a standard deviation of 2,500 steps/day, at 80% power and .05
probability, requires 50 participants. In order to accommodate potential dropouts, five more
participants will be recruited in each group.

1.2. Ensure that the participants are adults above the age of 21, with a diagnosis of ischemic heart
disease (acute coronary syndrome with or without revascularization). Note that eligible
candidates must be clinically stable ambulatory patients who are able to perform physical
exercises.

1.3. Exclude the participants with any serious or terminal illness that would preclude CR eligibility
New York Heart Association Functional Classification (NYHA) above 2 as determined by the
assessing cardiologist at the time of the intake. Also exclude patients planning to leave the
geographic locale or those who participate in another randomized controlled trials (RCT), and
patients who are incapable of using the technology prescribed or do not have a
Bluetooth/standard application programming interface (API, Apple, Android).

1.4. Perform baseline assessment after informed consent and prior to the start of CR.

1.5. Randomly assign the participants by lottery (sealed envelope method) to the different
interventions, namely facility CR or home CR (HCR).

1.6. Derive study variables from measurements and questionnaires obtained pre- and post-
intervention. Assess measurements at four time points (baseline, 3 months, 6 months, 12
months) and compare the variables between intervention and control groups. Calculate
between-group comparisons for continuous variables using an unpaired t-test or Wilcoxon rank
sum test, while categorical variables can be compared using a chi-squared test or Fisher’s exact
test for small numbers.

1.7. Conduct within-group comparisons of variables at the four time points using a paired t-test
for continuous variables and McNemar’s test for categorical variables. Perform all statistical
analysis using SPSS.

2. Preparation and end of the study

2.1. Do clinical tests and anthropometric measurements. Measure the height, weight, waist
circumference, visceral fat and BMI, blood pressure, and HbA1lc and lipid profile of the patient.
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2.2. Complete a sociodemographic survey (SF-36).

2.3. Perform a graded exercise ECG stress test using the Bruce protocol.

2.4. Design individualized exercise programs.

2.5. Assess the exercise intensity per patient with the heart rate reserve method.

2.6. Complete a survey regarding the benefits and usability of the smart digital garment at the
end of the study.

3. Patients entering outpatient CR
3.1. Facility-based participants

3.1.1. Let the facility-based participants attend the facility twice/week for 1 h over a 3 month
period.

3.1.2. Ask the participants to exercise at home, as per the guidelines, for at least 150 min of
exercise per week at 60% of their target heart rate, with a preference for daily exercise.

3.2. HCR participants

3.2.1. For the first 6 weeks, let HCR participants attend the facility twice/week for 1 h, wearing
the wristband (at all times) and the smart digital garment (at predetermined times).

3.2.2. Tell the participants that they should perform monitored exercise at their individual
capacity for 5 days a week, following instructions found in the app.

3.2.3. Provide support and assistance regarding interventions and the achievement of goals.
3.2.4. For the next 6 weeks, ask the participants to perform monitored exercise following
instructions found in the app and ensure that they exercise at their individual capacity for 5 days
a week.

4. Exercise procedure

4.1. Facility-based training protocol

4.1.1. Combine resistance and aerobic exercises in each training session.

4.1.2. Measure the patient’s blood pressure 3x, namely before, during, and at the end of each
exercise session.
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4.1.3. Have the participant warm up for 5 min.

4.1.4. Aerobic exercises for 30 min.

4.1.4.1. Have the participant bike for 10 min.

4.1.4.2. Have the participant walk on the treadmill for 15 min.

4.1.4.3. Have the participant paddle on a hand cycle for 5 min.

4.1.5. Have the participant perform resistance training at seven interval stations with active rest:
rowing, chest press, leg press, shoulder press, leg extension, lateral pull down, and leg flexion.
Each exercise consists of one set of 15 repetitions.

4.1.6. Have the participant gradually cool down for 5 min.

4.1.7. Monitor the heart rate using ECG telemetry.

4.1.8. Make the training progressively more intense by increasing it from light (30% of 1-
repetition maximum [1RM]) to 50% of 1RM.

4.2. Home-based training protocol

4.2.1. Let the participant attend the CR facility biweekly for the first 6 weeks and encourage them
to perform monitored exercises 5 days a week at home.

4.2.2. Provide the wearable wristband and the smart digital garment to the participant. While
the participant is at the facility, have face-to-face sessions for the introduction of the equipment

and instructions on how to use it.

4.2.3. Ask the participant to wear the wristband at all time and the smart digital garment at
predetermined times.

4.2.4. Transfer ECG measurements before, during, and after the patient walks on the treadmill.
4.2.5. Have the participant work out at home according to the instructions given in the app or
digitally via chat or face to face by the coordinator. Provide support and assistance regarding
interventions and the achievement of goals.

4.2.6. For the remaining 6 weeks, let the participant exercise only at home.

4.2.7. Tell the participant to wear the smart garment twice a week, and transfer ECG
measurements before, during, and after performing proactive walking.
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4.2.8. Have the participant send manual blood pressure measurements via the app, taken before
and after performing proactive walking.

4.2.9. Confirm that the participant has taken his medications daily.

REPRESENTATIVE RESULTS:

At present, 20 participants have been recruited to the study. For the participants in the study
group, the smart digital garment and wristband are used as monitored tracking devices for most
of the variables measured. Some variables, such as food intake, sugar levels, and weight, are
entered manually by the patient. The patients in the study group have to wear the wristband
most of the day and the smart digital garment twice a week for 30 min for 6 weeks while they
are in the CR facility and 6 more weeks at home.

To perform the study, the wristband is used to measure all the physiological variables needed,
and the smart digital garment is used for performing ECG. Both devices transmit the measured
data to a smartphone that operates an application designed to collect data and transmit it
directly to the system. The system is programmed to analyze and then execute the material
analyzed (Figure 1). A dashboard facilitates the collection and visualization of the raw and
analyzed data (Figure 2).

A combination of commercially available wearable tools is used with a system capable of
evaluating and quantifying the various variables designed especially for the assessment of heart
patients who use these devices. To this end, changes in physiological signals such as heart rate,
sugar, and sleep, as well as nutrition data and more, are measured. In the course of the various
activities, it is possible to assess the activity or inactivity of the patient on a daily basis, to know
the patient’s condition in real-time. After analyzing the data by the system, an immediate
evaluation can be done by the medical team at the center who observes the results that appear
on the dashboard (Figure 2 and Figure 3). The team has the ability to react immediately to any
deviation from normal. The patient is under observation all day, and the coordinator is in contact
with the patient to encourage them to continue keeping up their activity levels or to check why
there is no activity by sending the patient daily to monthly graphic reports, and this is done
throughout the 3 months’ program (Figure 5 and Figure 6).

At this stage, initial observations, comments, and responses from participants show a clear
preference for home digital telemedicine. Everyday contact via chat and the ability to practice
throughout the day rather than being on a rigid schedule gives them an incentive to practice and
be rehabilitated. Patients report a decrease in anxiety, and they are more confident and relaxed
and sleep better at night for more time. The various indices measured also indicate an
improvement; a decrease in general and abdominal fat levels and increased muscle mass was
also observed, but this cannot yet be assessed statistically.

The results obtained from this study should support an alternative, home-based approach to
enhance the long-term therapeutic efficacy of cardiac rehabilitation, especially for those patients
who are unwilling or unable to participate in traditional rehabilitation programs.
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FIGURE LEGENDS:

Figure 1: The digital program concept. The program registers the clinicians, as well as coaches
and onboard patients, immediately. It is tailored to address the range of the medical team’s
needs concerning physical activity, behavioral health, medication, and nutrition via the
application video and audio communication channels between patients and coaches.

Figure 2: The platform dashboard. Patients, wearing a special wristband and garment, will have
reciprocal multichannel access to their coach via their mobile phone for a personal plan and video
and audio guidance. The coach is able to track the patient’s activity at all times, leading to more
precisely followed care plans and healthier decisions.

Figure 3: One patient’s program. The patient is in observation all day long. The
coordinator/coach is able to track the patient’s activity at all times and is in contact with the
patient to encourage them to continue their activity or to check why there is no activity. The
multidisciplinary team has the ability to react immediately to any deviation from normality.

Figure 4: The Master Caution garment and the electrodes’ locations. The standard limb leads |,
I, and lll each record the differences in electrical potential between two limbs. An additional six
unipolar leads record the electrical potential difference between an exploring electrode and an
indifferent electrode located centrally in the chest and computed from the average of the limb
recordings.

Figure 5: Graph reports for one patient. (A) A day of an active person. (B) A day of a sedentary
person. (C) Average resting heart rate. Patients can be followed per day and per month. Heart
rate = heart rate per minute.

Figure 6: Graph reports for one patient. (A) Blood pressure. (B) Steps chart. Patients can be
followed per day and per month.

Figure 7: Daily behavior of one patient as aggregate activity during 6 months. Patient’s engagement and
frequency points of contact, through the app, between him and his coordinator. The green color shows
the extent and time of communication between the coordinator and the patient displayed as touchpoints.
The blue color indicates the number of measurements of the various indices as sent by the patient
throughout one day, displayed as touchpoints.

DISCUSSION:

Home-based digital monitoring allows health care providers to acquire the patient’s physiological
data and have a follow-up of the patient’s physical activity, as well as the patient’s engagement
and behavioral adaptation to a new, healthier regime. The software makes it possible to receive
data in a continuous manner, allowing the interpretation of the data by the clinical team while
collaborating with the patient, thereby increasing the patient’s engagement regarding their
rehabilitation process and their awareness regarding their physical condition. The methodology
can detect the contacts and cooperation between coordinator, team, and patient and can
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postulate the degree of compliance (Figure 7). It can also summarize the patient’s activity during
the rehabilitation period (in months) and their time of preference to perform the assignments
(Figure 7).

Regularly performing physical activity is a well-established method for preventing and treating
cardiovascular diseases®. CR is an important tool to promote healthfulness and enhance
therapeutic efficacy’2.

Consensus statements among all agencies American Heart Association (AHA), American
Association of Cardiovascular Pulmonary Rehabilitation (AACVPR), Agency for Health Care Policy
and Research (AHCPR), American College of Cardiology (ACC), state that cardiac rehabilitation
programs should offer a multidisciplinary approach to risk reduction and that programs that
consist of exercise training alone are not enough?>2®, Currently, CR programs address not only
exercise but education (lifestyle) counseling as well?”28, Despite interventions such as utilizing
electronic medical records, only a minority of eligible patients are willing to participate in the
existing programs'3. Moreover, patients’ adherence to CR programs is not satisfactory. Home-
based models have been developed to overcome obstacles such as distance as well as time
constraints?%-35,

Tele-CR has been shown to be as effective as conventional facility-based CR31:36, A meta-analysis
comparing home-based to facility-based CR, examining exercise capacity, modifiable risk factors
(blood pressure, blood lipid concentrations, and smoking), Qol, and cardiac events showed no
differences in outcomes for those receiving home-based as opposed to facility-based
rehabilitation in either the short term (<12 months) or long term (>12 months)3’. Moreover,
remote monitoring has an added value by allowing more patients to participate in rehabilitation
programs and, specifically designed for those patients who cannot enroll in the facility-based CR,
it can be used as an alternative for low-to-moderate cardiac risk patients3®. A cost-benefit analysis
comparing the two regimes found a benefit for either combined facility-home monitoring CR or
telerehabilitation alone36:38,

Currently, home-based physical activity programs utilize diaries/questionnaires and mobile
phone-based interventions?®-32353% However, all current remote home-based monitoring
devices lack the technology to share data with the clinical team in real-time. Moreover, the
clinical team’s evaluation depends on the patient’s subjective reports, which may not accurately
reflect their condition. Another disadvantage is the lack of a daily team and group interaction and
support. Furthermore, physical activity diaries should be interpreted cautiously unless the
participants have an adequate understanding of physical activity intensity°.

Unlike with other telemedicine programs, which depend on the coordination of telephone calls
and subjective reporting, clinical data using the current system can also be obtained
retrospectively. The coordinator and team can communicate with patients via daily chat or calls,
according to the mutual time convenience of patients and staff. Therefore, it is expected to find
an improved collaboration between the patient and the multidisciplinary team. The Al system
allows for the monitoring and identification of abnormal results that require the attention of the
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staff, such as an increase in blood pressure indices, changes in heart rate, failure to reach daily
goals, etc. The assemblage of physiological information, including the parameters actively
transmitted by the patient, such as blood pressure and ECG transmission, enables the
rehabilitative team to treat the patient’s complaints, to relieve anxieties, and to address
symptoms such as a sense of palpitations, weakness, and fatigue. The patient learns to adopt
new habits with the help of behavioral tools, daily feedback, and motivational elements,
increasing the level of satisfaction and motivation to cooperate.

The methodology represented here, via the graph analysis, reflects the patient’s new adapted
lifestyle and provides scientists with information about the patient’s engagement and interaction
with the program, which cannot be done with standard questionnaires. However, this method
has its limitations. First, the ECG platform is not connected or synchronized with the digital
platform. For now, there is no interface between the two systems, requiring patients and staff to
switch between apps. Second, technology usability barriers, difficulties using smartphone apps,
and the fact that there is data that patients need to enter on their own make the methodology
not suitable for all patients. It all depends on the capabilities and skills of the patients in using
digital appliances and also on their ability to deal with the content and digital control.

Currently, the study is underway. The main goal is to encourage long-term health promotion and
adherence with the aim to be economically cost efficient as well. In terms of technological
capabilities, the goal is to make the digital system accessible to the entire population so that
every patient could use the system without restrictions.

DISCLOSURES:
The authors have nothing to disclose.
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ARTICLE AND VIDEQ LICENSE AGREEMENT

ltem 1: The Author elects to have the Materials be made availahle (as described at

http://www.jove.com/publ‘ish) via:

Standard Access

Item 2: Please select one of the following items:

Open Access

EThe Author is NOT a3 United States government employee.

The Author s 3 United States Bovernment employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

The Author is 3 United States government employee byt the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article ang Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article

assaciated materials such as texts, figures, tables, artwork,
abstracts, or sUmmaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in theijr
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-

terms and conditions of which can e found at:
http://creativecommons.org/licenses/by-nc-
nd/3.D/Iega|c0de; “Derivative Work” means a work based

dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abrédgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “Jovg” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, fncorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2 Background. The Author, wha is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video,

3s Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into  other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article

orall of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. |f the “Open Access” box has been
checked in Item 1 above, JOVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

612542.6 For questions, please contact us at submissions@jove.com or+1.617.945.9051.
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4, Retention of Rights in Article. Notwithstanding
the exclusive license 8ranted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
ctommercial purpose of giving lectures, presentations or
teaching classes, and to Post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included, All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

. Grant of Rights in Video — Standard Access, This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims al| such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above, In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to IoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats,
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License,

7 Government Employees, If the Autharis a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, al|
Provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute,

8. Protection of the Work. The Author(s) authorize
loVE to take steps in the Author(s) name and on their behalf
if JOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9, Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one authoris listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials, If more than one author is listed
at the top of this Agreement and if any such author has not
entered into g3 Separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a pa rty hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11, IoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole

612542.6  For questions, please contact us at submissions@jove.com or+1.617.945.9051,
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,

including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, Iaboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall pe solely the
respensibility of the Author and shall be undertaken at the
Author’s expense, Al indemnifications provided herein
shall include JoVE’s attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shal| include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13 Fees. To cover the cost incurred for publication,

result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE, If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment js received.

14, Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement, A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions, Only one Agreement is required per submission.

CORRESPONDING AUTHOR
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" _y OVE'SL\ Do “ H[ T
epartment: '
Institution:
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1. Upload an electronic version on the JoVE submission site
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3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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Manuscript ID: JOVES59019

First author’s name: Horesh Dor-Haim et al.

Dear editor 1/8/2019

Thanks again for your careful reading of our manuscript. We did our best to address all
comments raised.

Our replies to the comments are marked in italic.

The revision has been developed in consultation with all coauthors, and each author has

given approval to the final form of this revision.

We very much hope the revised manuscript will be accepted for publication in JOVE

Journal.
Sincerely yours,
Horesh Dor-Haim

Corresponding author
E-mail: horesh.dor-haim@mail.huji.ac.il

Answers to comments

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that
there are no spelling or grammar issues.

We corrected typos and errors across the document.We corrected them in the revised version of
the document.

2. Please revise the text in Protocol to avoid the use of any personal pronouns (e.g.,

"We", ||y0u||’ ||0ur|| etC)

We are thankful for pointing out more of these typos. We corrected them in the revised version
of the document.
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3. Please ensure that the references appear as the following:
Lastname, F.I., LastName, F.l., LastName, F.I. Article Title. Source. Volume (Issue),
FirstPage — LastPage, (YEAR).

We did our best to correct and adjust the references to appear at you request. Although we use
endnote software, yet, we carefully examined manually each reference to be sure we meet your
requirements.

We would like to point out that all the papers we cite in the current paper that are open access
or digital or on-line do not specify page numbers, but note a number that begins with the letter
E. For example:

Dor-Haim H, et al. Improvement in cardiac dysfunction with a novel circuit training method
combining simultaneous aerobic-resistance exercises. A randomized trial. PloS one. 13 (1)
€0188551 (2018).

4. Step 1.1-1.5: Please write each step in the imperative tense.

Done
5. 5.1: Please write this step in the imperative tense.

We moved the statistical analyses section from the protocol to methods.



