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maintained in a designated place in Saint Francis University’s CERMUSA office and will be retained
for three years.

Other than BMI measurements and the blood pressure readings collected in the classes, CERMUSA
researchers will not have access to your health records. Persons and groups authorized to receive this
Protected Health Information (the BMI measurements and blood pressure readings collected in the
study) include committees and individuals involved in research oversight (CERMUSA and
USAMRMC), including their Institutional Review Board. You should take as much time as you need
to decide whether you wish to permit the use and disclosure of your Protected Health Information for
the Research Study. Please feel free to ask questions about any aspects of this authorization that are
unclear to you.

You are not required to participate in the study and share your Personal Health Information. You may
refuse to do so at any time. Healthcare providers may not refuse to provide you treatment or other
healthcare services if you do not consent to these terms. However, if you don’t want to share this
information, you can elect not to participate in the research study. If you decide you do not want to
share this Personal Health Information, please contact Eric S. Muncert at (814) 255-9200 to tell him
that you want to quit the study.

All data and medical information obtained about you, as an individual, will be considered privileged
and held in confidence; you will not be identified in any presentation of the results. Complete
confidentiality cannot be promised to subjects, particularly to subjects who are military personnel,
because information bearing on your health may be required to be reported to appropriate medical or
command authorities.

Representatives of the U.S. Army Medical Research and Material Command (USAMRMC) are
authorized to review research records as part of their responsibility to protect human research
volunteers. LifeSource Weight Diary and BP Diary software is being used to monitor body mass
weight reduction, as well as blood pressure levels. As a result, your name may be seen but all involved
are bound by rules of confidentiality not to reveal your identity to others.

PARTICIPATION AND WITHDRAWAL

Your participation in this research is voluntary. If you choose not to participate, that will not affect
your relationship with Saint Francis University’s CERMUSA or your right to healthcare or other
services to which you are otherwise entitled. If you decide to participate, you are free to withdraw
your consent and discontinue participation at any time without prejudice. You may quit the study by
contacting the Principal Investigator, Eric S. Muncert at (814) 255-9200 or by email at
emuncert @cermusa.francis.edu to be removed from the study.

The study may obtain audio, photo, video, or other electronic images of you for research documenting
or public relations purposes. A separate consent form titled “Audio/Video/Photo Consent to
Participate” will be provided if audio, photo, video, or other electronic images of you would be
obtained. You have the choice to give or not give permission for the use of your pictures or recordings
in the study. You can make this choice on the “Audio/Video/Photo Consent to Participate” form
provided to you. (Appendix D)

CONSEQUENCES OF WITHDRAWAL
You may withdraw form the research at anytime. Your medical care or relationship with HGAC will
not change if you quit the study.
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WITHDRAWAL OF PARTICIPATION BY THE INVESTIGATOR
The only time the principle investigator will withdraw you from the study is if this research project is
terminated before the twelve weeks, due to reasons such as lack of funding.

NEW FINDINGS

During the course of the study, you will be informed of any significant new findings (either good or
bad), such as changes in the risk or benefits resulting from participation in the research or new
alternatives to participation that might cause you to change your mind about continuing in the study. If
new information is provided to you, your consent to continue participating in this study will be re-
obtained.

IDENTIFICATION OF INVESTIGATORS

In the event of a research related injury or if you experience an adverse reaction, please immediately
contact the investigators listed below. If you have any questions about the research, please feel free to
contact the Principal Investigator, Eric S. Muncert, at (814) 255-9200.

RIGHTS OF RESEARCH SUBJECTS

You may withdraw your consent at any time and discontinue participation without penalty. You are
not waiving any legal claims, rights or remedies because of your participation in this research study. If
you have any questions about the research project, you can contact Eric S. Muncert at the Saint Francis
University’s Center of Excellence for Remote and Medically Under-Served Areas (CERMUSA) at
814-255-9200. In the event that technical difficulties should occur, CERMUSA'’s technical staff can
be reached at 800-901-5583. You can contact the SFU IRB Administrator at (8140 472-3089. If you
have questions about your rights as a study subject, you may contact Bernadette A. Yeager,
CERMUSA Research Logistics Specialist, at 814-472-3389.
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[ have read the information provided above. I have been given an opportunity to ask questions and all
of my questions have been answered to my satisfaction. I consent to participate in this research study

and will receive a copy of this form for my records.

Signature of Subject

Printed Name of Subject Date

Address

SIGNATURE OF PERSON EXPLAINING CONSENT AND AUTHORIZATION

[ have carefully explained to the subject the nature and purpose of the above study. The subject, by
signing this form, has been given enough time and an adequate place to read and review this form.
There has been an opportunity to ask questions and receive answers regarding the nature, risks, and
benefits of participation in this research study. The subject appears to understand the nature and
purpose of the study and the demands required of participation. My signature as witness certifies that
the subject signed this consent form in my presence as his/her voluntary act and deed.

Signature of Person Explaining Consent and Authorization

Printed Name of Person Explaining Consent and Authorization —Date (same as subject’s)

SIGNATURE OF INVESTIGATOR

Signature of Investigator (If Not Person Explaining Consent)

Printed Name of Investigator Date
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Appendix C
AUDIO/VIDEO/PHOTO
CONSENT TO PARTICIPATE

Study Title: Assisting Persons with Disabilities to Conquer Obesity and Obtain Healthy Lifestyles

You are asked to participate in a research study conducted at Saint Francis University’s Center of
Excellence for Remote and Medically Under-Served Areas by Eric Muncert, Primary Investigator.
Your participation in this study is voluntary. Please read the information provided on the Consent to
Participate in Research form, and ask questions about anything you do not understand, before
deciding whether or not to participate. (Check appropriate box below.)

L I DO CHOOSE TO PARTICIPATE and give CERMUSA and its legal representatives, the
right and permission to copyright and or/use, publish, reuse, and republish audio recordings,
photographic pictures or portraits, videos, or images made of me, through any media and for
whatever legal purpose CERMUSA chooses. . If I decide not to participate, I am free to withdraw
my consent and discontinue participation at any time without prejudice. (Please continue with
review of this document and necessary signatures.)

[ ITDO CHOOSE TO PARTICIPATE IN THE RESEARCH, BUT DO NOT GIVE
PERMISSION FOR THE USE OF MY LIKENESS by CERMUSA and its legal
representatives, to copyright and or/use, publish, reuse, and republish audio recordings,
photographic pictures or portraits, videos, or images made of me, through any media and for any
purpose. I understand that this will not affect my relationship with CERMUSA or my right to
services to which I am otherwise entitled. (Please sign at end of form and give to research
investigator.)

I hereby release, discharge and agree to save harmless CERMUSA, Saint Francis University, their
representatives, assigns, employees, or any person or persons, corporation or corporations, acting
under the permission of CERMUSA, including any firm publishing or distributing the finished
product. (Check box below. )

[ Thereby warrant that I am over eighteen years of age, and am competent to contract in my own
name, insofar as the above is concerned.

Version/Date: (v2) 7/21/06 CERMUSA
Page 1 of 2
Center of Excellence for Remote and Medically Under-Served Areas
P. O. Box 600, Loretto, PA 15940 Phone: (814)472-3389 Fax: (814) 472-3377
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['understand no compensation or other consideration is offered in exchange for the use of these audio,
photo, video, or other electronic images.

SIGNATURE OF RESEARCH SUBJECT

['have read the information provided regarding the research project. I have been given an opportunity
to ask questions about the research, and all of my questions have been answered to my satisfaction.

Printed Name of Subject Date

Subject's Signature

Address

My signature as witness certifies that the subject signed this consent form in my presence as his/her
voluntary act and deed.

Printed Name of Witness

Signature of Witness Date (same as Subject’s)

SIGNATURE OF INVESTIGATOR

Printed Name

Signature of Investigator Date
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Appendix D National Telerehabilitation Service System

Effectiveness of Nutrition Education and Healthy Living Education Survey for Students from:
Hiram G. Andrews Center, Pennsylvania

Project Title: Assisting Persons with Disabilities to Conquer Obesity and Obtain Healthy Lifestyles

Confidential feedback from you is requested regarding the nutrition and healthy living education
received and the use computing and telerehabilitation technology during the twelve week period.

Please circle your YES or NO response below. Your comments are very much appreciated.

1. Were your expectations of participating in the program met?
YES NO

Comments:

2. Was the use of the Weight Diary and Blood Pressure Diary software easy to use and
understand?

YES NO

Comments:

3. Has the use of a computer increased your awareness of proper nutrition?
YES NO

Comments:

A
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4. Did the use of the Weight Diary and Blood Pressure Diary encourage you to make healthier
choices?

YES NO

Comments:

5. Did this program encourage you to continue making healthier lifestyle choices?
YES NO

Comments:

6. Did you participate in this program because you want to live healthier?
YES NO

Comments:

7. Would you like a program like this to continue?
YES NO

Comments:

Thank you for taking your time to participate in the program and completing the survey.
National Telerehabilitation Service System

727 Goucher Street
Johnstown, PA 15905

Survey Version/Date: (v2) 7/21/06





Appendix E National Telerehabilitation Service System

Effectiveness of Nutrition Education and Healthy Living Education Survey for Students from:
Hiram G. Andrews Center, Pennsylvania

Project Title: Assisting Persons with Disabilities to Conquer Obesity and Obtain Healthy Lifestyles

Confidential feedback from you is requested regarding the nutrition and healthy living
education received when participating in the Nutrition and Healthy Living Education Program.

Please circle if this is a: Three (3) or Six (6) Month Survey

Please circle your YES or NO responses below. Your comments are very much appreciated.

1. Have you used the education you received form the program to maintain or improve a
healthier lifestyle?

YES NO

Comments:

2. Are you more aware now of your eating habits?
YES NO

Comments:

3. Have you used the Internet to increase your awareness of proper nutrition?
YES NO

Comments:
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4. Have monitored your weight since participating in the program?
YES NO

Comments:

5. Did this program encourage you to continue making healthier lifestyle choices?
YES NO

Comments:

6. Did you participate in this program because you want to live healthier?

YES NO

Comments:

7. Would you participate in a Nutrition and Healthy Living Education Program again?

YES NO

Comments:

Thank you for taking your time to participate in the program and completing the survey.
National Telerehabilitation Service System

727 Goucher Street
Johnstown, PA 15905

Survey Version/Date: (v3) 4/20/2007
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Protocol Title: Evaluation of a Combination of a Speech Generating Device and
Telecommunication Equipment to Improve Quality of Life via Participation in a Support Group
in Patients with Amyotrophic Lateral Sclerosis

Principal Investigator: Sharon Plank MD, LAc. John P. Murtha Neuroscience And Pain
Institute: CERMUSA Collaborator: Brenda Guzic, RN, BSW, MA

Protocol Executive Summary:

Amyotrophic Lateral Sclerosis (ALS), often referred to as “Lou Gehrig’s disease,” is a
progressive neurological disease. As this disease progresses, all muscles under voluntary control
are affected. Individuals experience difficulty swallowing, speaking, breathing, ambulating, and
initiating fine motor tasks. The American Academy of Neurology has outlined principles of
ALS management with the highest priority being given to maintaining the autonomy of the
Person with ALS (PALS). Support groups have shown to positively affect coping, self-concept,
outlook, and relationships in a variety of diseases (i.e., breast cancer, cardiac) and these elements
help to positively affect one’s sense of autonomy. In November of 2004, a monthly support
group was formed at the John P. Murtha Neuroscience and Pain Institute (JPMNPI). With a
speech generating device (SGD), ALS patients with verbal communication difficulties can easily
participate in the support group. CERMUSA and the JPMNPI have developed a “virtual”
support group. The unique feature of this “virtual support group” is the linking of an
augmentative and alternative communication (AAC) device that would allow a member to
continue to participate even though verbal communication is lost. Through the use of a
combination of video teleconferencing (VTC) equipment and a SGD, participants can attend
these support groups from their own homes.

Introduction:

Amyotrophic Lateral Sclerosis (ALS), also known as Lou Gehrig’s disease, is a progressive and
fatal neurological disease. ALS leads to ongoing degeneration of motor neurons, which are
nerve cells of the spinal cord, brain, and brainstem. Motor neurons, responsible for the control of
the body’s voluntary muscles, degenerate and lose the ability to send messages to muscles. The
muscles then weaken and deteriorate. All voluntary muscles, those that a person consciously
controls, eventually are affected and the victims of this disease are unable to move their arms,
legs, and any other body part. In addition, the muscles of the chest wall and diaphragm also
weaken, causing patients to rely on ventilators for breathing. Death due to respiratory failure
usually occurs within three to five years after symptoms appear. It is estimated that 10 percent of
people with ALS can survive for ten years or longer. Remarkably, ALS does not normally affect
cognition, which allows patients to be entirely aware of their functional decline, often leading to
anxiety and depression (National Institute of Neurological Disorders and Stroke, 2005).

ALS affects many individuals throughout the United States, with 5,600 new cases reported every
year. Approximately 30,000 citizens have ALS in this country (ALS Association [ALSA], n.d.).
With an incidence of two per every 100,000 people, it can be estimated that Pennsylvania has an
incidence of 246 cases in a population of 12,284,054 (ALSA; U.S. Census Bureau, 2003). The
‘incidence rate in Western Pennsylvania is 84 and the prevalence is 210.





There are several barriers preventing ALS patients from receiving the benefits of attending a
support group. One barrier is the limited number of support groups in existence and the
significant distances needed to travel to attend them. Currently, only eight support groups exist
in Pennsylvania, including chapters in Allentown, Ambler, Danville, Hershey, Johnstown,
Monroeville, Moosic, and Pittsburgh (ALSA, 2004). The Western Pennsylvania — West Virginia
Chapter of the ALS Association provides services to 31 counties in Western Pennsylvania, with
a total population area of 4,174,010. This chapter is currently serving 43 individuals in West
Virginia, 133 in Pennsylvania, and generally serves 250-300 individuals in one year.

Another barrier to support group attendance is loss of physical strength with disease progression,
making transfers and mobility increasingly difficult. Also, as individuals lose their ability to
verbally communicate, they also lose the ability to participate in the support group.
Unfortunately, many health insurances will not provide coverage for augmentative and
alternative communication (AAC), and most people are unable to afford to purchase one. AAC
devices facilitate communication for PALS who experience difficulty speaking. The United
States Society for AAC (2005) reports that there is a wide variety of options available for AAC,
ranging from communication boards, signs, gestures, and high-tech devices.

Support groups provide a valuable resource to those with mental health needs. The need for this
support group is addressed in several studies which examine pain, depression, quality of life
(QOL), and spirituality. Ganzini, Johnston, and Hoffman (1999) found that a large proportion of
Persons with ALS (PALS) do suffer distress, reporting a significant correlation of suffering to
pain, poorer QOL, hopelessness, decreased function status, and increased feeling of burden
towards others. In this study, approximately two-thirds of the patients report suffering (physical,
social, or psychological). In the interpretation of the results, the authors report evidence that
PALS consider suffering something they experience by themselves, and when rating QOL,
consider their relationships with other people. The authors found a high rate of under-treated
pain and depression in this patient population, indicating a need for physicians to address pain
and depression more closely (Ganzini et al.).

Doyle and Phillips (2001) closely examined AAC throughout the progression of ALS. In their
examination of four case studies, they found several factors which influence what types of AAC
are best for PALS. Functionally, an AAC system is largely dependent on the individual’s upper
extremity movement and strength. The authors found that at the beginning of the disease, most
people attempt to maintain natural communication. As the disease progresses into the middle
stage, PALS begin to lose movement and utilize more technology to communicate. At the end of
the disease process, speech and motor control are so significantly impaired that individuals must
resort back to lower technology solutions. Switches and eye gaze systems are frequently the
only means of AAC at this point. In three of the four case studies, the modification of
communication from high to low technology corresponded with the loss of motor skills and
decreased communication topics and partners (Doyle & Phillips). Although the disease
progression affects the types of AAC an individual can use, this research supports the need to
continually adapt technology to meet the needs of PALS.

Prior studies have examined how a computer-based patient education system would impact QOL
and frequency and duration of medication services, particularly in patients with Human
Immunodeficiency Virus (HIV). Gustafson et al. (1999) were interested in developing a cost-





effective program to deliver a variety of education tools to the patients. Through the
Comprehensive Health Enhancement Support System (CHESS) they were able to provide in-
home education tools to individuals infected with HIV. This system included commonly asked
questions and answers, a library with full-text journal articles, support service information, a
national service referral directory, assessment for risk reduction, decision aid, and action plan to
implement decisions, online discussion groups, an expert panel, and personal stories. This
system was implemented for three months to one group and six months to another group, and a
control group received no intervention other than standard care for people infected with HIV.
After only two months, when compared to the control group, the CHESS users reported
increased cognitive function, increased physical activity, decreased negative emotions, and
improved social support. When looking at ambulatory care, the control group reported lengthier
visits than the experimental group. The CHESS group made significantly more telephone calls to
providers, had 50 percent less hospital stays, and had shorter length of stays than the control
group. When comparing the three and six month implementation times, researchers found that
the six month users maintained benefits in improved QOL at a nine-month post-test, whereas the
three-month group did not (Gustafson et al., 1999). In looking at how the benefits of a
computer-based patient education system can be carried over for a significant period of time, one
can see the benefits of initiating a virtual support group for PALS. This is extremely important
because as the PALS lose additional physical abilities with time, the benefits from such a support
group may be maintained even when the individuals are no longer able to physically participate.
As mentioned previously, PALS can benefit from support groups, which improve QOL for
persons with this disease.

The need for support groups in rural areas has been examined by other researchers as well.
Beginning in May of 1996, the ALS Support Network formed by utilizing the University of
Kentucky Interactive Video Network. This VTC technology allowed ALS support group
members to meet over interactive video. The monthly meetings provide the ability to broadcast
notes, videotapes, or slides, as well as allow for discussion among participants from any of the
13 sites through a T-1 telephone line. Participants have expressed a high level of satisfaction
with this interactive video, which connects many ALS patients together (Kasarskis, Elza, Bishop,
& Spears, 1997).

It is also important to examine the relationship of ALS incidence to military personnel. The ALS
Association has created a document, “ALS in the Military: Unexpected Consequences of Military
Service,” which focuses on studies that have found statistical research in this matter. In this
report, they examine two separate studies which were conducted in response to reports that ALS
appeared to be occurring at uncommonly high rates in young Gulf War veterans. One study
funded by Veterans Affairs and the Department of Defense found that those who served in the
Gulf War had double the risk of developing ALS compared to someone who had not served.
This risk was found in all military branches, with the Army and Air Force having even greater
risk. The second study related to the Gulf War was completed at the University of Texas
Southwestern Medical Center. These researchers also found that the ALS risk of Gulf War
Veterans was twice that of the general population. The report from the ALS Association also
presents a study completed at Harvard University’s School of Public Health. This study found
that military men who served at any point in time between 1910 and 1982 are at almost 60%
increased risk of ALS than those who did not serve (ALSA, 2005).





CERMUSA and the JPMNPI have partnered to provide a unique combination of technologies,
termed tele-augmentative communication equipment (Tele-ACE), to allow members of the
support group to attend monthly meetings virtually. AAC, laptops, access points, wireless cards,
and VTC have been combined to allow PALS to participate virtually in the monthly support
group held at JPMNPL. Researchers will measure the effects of the virtual support group through
the Beck Depression Inventory-II, the Beck Hopelessness Scale, the McGill Quality of Life
Questionnaire, and the Profile of Moods States.

Methods:

The project addresses the psychological issue of quality of life (QOL) and would allow Persons
with Amyotrophic Lateral Sclerosis (PALS) to participate virtually in a support group through
telecommunications technology and an AAC device. This was to be a quasi-experimental, time
series design whose goal was to determine the effect of the Tele-ACE on a virtual support group
of PALS. A pre-test was to be given at the start of the study, followed by post-tests at three-
months, six-months, nine-months, and twelve-months.

This was to be an extension of a pilot study currently being conducted by the John P. Murtha
Neuroscience and Pain Institute (JPMNPI).

The objectives of the study were:
e To evaluate adherence to a monthly ALS virtual support group
* To evaluate the value of group support via remote access in ALS patients
* To compare differences in psychological measurements within the participants of the
“virtual support group”
e To evaluate the perceptions of the participants using telecommunication intervention
* To determine if psychological measurements are affected by a virtual support group

It was anticipated that there would have been nine subjects or less at any given point in time,
as that is the total number of equipment devices that were available for use. Subjects would
have been diagnosed with ALS, would have been at least 18 years of age and able to
understand written and verbal English. Subjects could have been of either gender, and of any
racial/ethnic distribution. Decisionally impaired subjects would not have been accepted into
the study, and thus, there was no need for a Legally Authorized Representative to consent for
them.

Subjects would have been recruited from the John P. Murtha Neuroscience and Pain Institute
(JPMNPI) ALS support group, which meets monthly. A flyer would have been made available
for distribution at the support group and also at the office of the Western Pennsylvania — West
Virginia Chapter of the ALS Association. No other advertising for recruitment was planned.
The consent precaution was that the potential subject or subject’s caregiver would have
contacted the research staff to inquire about enrollment in the research protocol. Thus, it would
have been a decision made of the subject’s own free will. Additionally, a research staff member
would then have thoroughly reviewed the informed consent documents with each subject.

Patients who were interested in participating in the research protocol would have been provided
information regarding the protocol. Informed consent would have been obtained as follows: the
potential subject would have been approached by an associate investigator and informed consent
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would have been reviewed and discussed. Once the informed consent document had been
reviewed, the subject would have provided consent through signature. In the event that the
subject was unable to sign the document due to weakness, a “mark” would have been made with
a witness signature that would also have been obtained. (The witness would not have been a
member of the research staff.) The research staff member obtaining consent would also have
noted the subject’s agreement verbally in the subject’s chart. In the event that the subject was
unable to sign physically due to weakness, two witness signatures would have been required with
acknowledgement noted in the subject’s chart that the subject had agreed to the protocol either
through verbal or other modes of communication. A Needs Assessment tool would then have
been delivered at baseline to the potential subjects to determine their capability of connecting to
the support group via the Internet.

If a subject was able to travel, he/she would have come to the JPMNPI to complete the informed
consent process. If he/she was unable to travel, the informed consent document would have been
mailed to them with a pre-addressed postage paid envelope for his/her review and signature.
Prior to mailing the document, a member of the research staff would have reviewed the
document with the subject to evaluate subject’s understanding of the documents content and to
assess the subject’s competency and capacity to give informed consent. A phone number would
have been given to the subject to call if he/she had any questions.

Subjects who met the inclusion criteria would then have been assigned to the same intervention.
Demographic information (address and telephone number) would not have been collected for the
purpose of research, however, this information is voluntarily given by participants of the support
group typically when participating in the standard support group meeting. A subject ID number
would have been assigned for each participant. When the research staff communicated with
technical support, only the subject ID number would have been used to identify the user.
Confidentiality of all subjects would have been maintained by CERMUSA researchers
throughout this project. '

No subject would have had access to any other subject’s data. However, it should be noted that
because the intervention would have required the use of VTC equipment, members of the
support group would have been aware of the subject’s identity. Direct access to the subject
information would have been limited to the PI, AI's, and medical monitor.

This research plan is HIPAA compliant. Data collected directly from the subjects (observation,
self-report screening instruments and symptom questionnaires, study-related correspondence,
and other incidentally acquired information) would have been kept in a research chart for the
subject. All research materials related to human subjects’ participation in this study would have
been stored in a secure file cabinet on the premises of the Research and Development site located
within the JPMNPL General access to this information would have been restricted to members
of the research team. These records could have also be reviewed by the MMC IRB and Saint
Francis University IRB along with other governmental agencies as part of their regulatory duties.

For the purpose of this protocol, Protected Health Information (PHI) would not have been
collected.

After completing the informed consent process, subjects would have completed screening that
satisfied inclusion/exclusion material. During screening, potential subjects would have





completed a Needs Assessment Document, to determine if the subject had the required Internet
connection available for this protocol at his/her residence. If the subject was unable to complete
the survey, a member of the research staff would have assisted him/her. Also during screening,
potential subjects would have completed the ALS Functional Rating Scale — Revised (ALSFRS-
R) to determine the functional level of the subject. The ALSFRS-R would have been completed
by a member of the research staff by interviewing the subject or the subject’s caregiver. All
qualifying subjects would have completed assessments at baseline, three-months, six-months,
nine-months, and one-year. Administration time for all of the assessment is approximately one
hour and can be administered either by self-report or verbally by a trained administrator. The
clinical assessments include: the Beck Depression Inventory-II (BDI-II), the Beck Hopelessness
Scale (BHS), the Profile of Mood States (POMS), and the McGill Quality of Life Questionnaire
(QLQ). Subjects would have completed the ALS VTC Evaluation Form at the six month interval
only. The plan had been for researchers to utilize previously established CERMUSA and
JPMNPT surveys regarding the use of telemedicine equipment, using questions specific to the
technologies that would have been tested and evaluated.

Once the inclusion criteria and consents had been completed, baseline data would have been
obtained using the above tools. Arrangements would have been made with the subject for
delivery of a laptop, webcam, and DynaVox ACC device (the speech generating device to be
used for this protocol) to his/her residence. The subject would also have been presented with a
Loan Agreement for the equipment provided for review and signature. Education in the usage of
the equipment would have been provided by a research staff member. This process would have
taken approximately four to eight hours, based upon the subject’s previous familiarity with
similar equipment. Contact information would have been left with the subject for questions
related to the equipment. The plan was for the associate investigator or study coordinator to call
the subject weekly for the first eight weeks of the protocol, then monthly for the next four
months to determine if there were any questions, problems, or concerns related to the equipment.
This would then have been noted in the communication log. Although the subject would have
been given contact information and instructed to call in the event that they have a question
regarding the equipment/device, no further calls would have been initiated after the six-month
interval. The subject and caregiver would have been instructed that any concerns, questions, or
issues related to the equipment/device can be communicated by the subject or their caregiver to
the research staff at any point in time. When this communication occurred, it would have been
noted in a progress note in the subject’s chart. The subject would have been required to
participate in the meeting by logging into the designated web address (216.27.102.11) already
preprogrammed into the laptop computer. The PI, Al or study coordinator would have noted the
subject’s attendance on the Attendance Log. It is important to note at this time that although the
subject’s personal health information was not going to be collected, the moment the subject
entered the support group virtually; his or her identity would have been known. A typical
support group norm is that of confidentiality. This norm, along with a list of others (Appendix A)
would have been provided to the subject prior to entering the support group and reinforced
throughout the length of the research protocol by the PI. In the event that the subject did not
attend, the PI, Al or study coordinator would have contacted the subject to determine the reason
for not attending. This would then have been recorded in the progress note of the subject’s
research chart. At the three-month, six-month, nine-month, and twelve-month intervals,
psychosocial measures would have been recollected. At six-months, an ALS VTC Evaluation





Form would have been completed to determine the participant’s perception of the VTC
equipment. The equipment provided to the subject would not have immediately been taken away
once the study is completed. Once subjects had been enrolled in the protocol, the

VTC/DynaVox equipment would have been provided to them. It would have remained with
them until: (a) they were no longer able to physically utilize it and or (b) withdrew from the
protocol. In these events, the DynaVox would have been “recycled” to appropriate patients
suffering from ALS who could have benefited from its usage. There is no penalty, and subjects
would have been permitted to withdraw from the study at any point in time.

Part of the inclusion criteria was that subjects agreed to take part in ten support group meetings.
In the event that a subject had not participated for two consecutive meetings, a research assistant
would have communicated with the participant to determine the reason for absence from the
support group meetings. If the research assistant found that the participant was no longer willing

or able to participate in the support group, the investigator would have had the authority to
terminate his/her participation.

There is no information that was to be purposefully withheld from subjects prior to and/or during
testing. Thus there was no need for debriefing.

The study instruments and rating scales (with explanations) are as follows:

1. Needs Assessment Document
Although each subject would have been given a laptop, DynaVox, and video webcam, it
would have been important to assess what type of Internet access was available in the
subject’s area: Digital Subscriber Line (DSL) or cable modem access.

2. ALS Functional Rating Scale — Revised (ALSFRS-R)
This is a validated version of the ALSFRS that adds an element that measures respiratory
dysfunction. This revised scale retains the properties of the original scale and shows
strong internal consistency and construct validity (Cedarbaum & Stambler, 1997;
Cedarbaum et al., 1999; Miano, Stoddard, Davis, and Bromberg, 2004; Kasarskis et al,
2005).

Baseline / three-month / six-month / nine-month / twelve-month intervals:

1. Beck Depression Inventory-II (BDI-II)
The BDI-II consists of 21 items to assess the intensity of depression in clinical and non-
clinical populations. Each item is a list of four statements arranged in increasing severity
regarding a particular symptom of depression. The sum of all BDI-II item scores indicates
the severity or presence of depression. The BDI-II has been extensively tested for content
validity, concurrent validity, and construct validity, with results corresponding to clinician
ratings of depression in more than 90% of cases. Factor analysis has also supported the
validity of the BDI-I. The BDI-II can be interpreted as one syndrome (depression)
composed of three factors: negative attitudes toward self, performance impairment, and
somatic disturbance. The BDI-II is recommended in research and clinical settings (Beck,
Kovacs, & Weissman, 1975; Beck et al., 1974; Beck & Steer, 1988; Beck, Steer, & Garbin,
1988).

2. Beck Hopelessness Scale (BHS)
The BHS examines an individual’s thoughts and beliefs about the future. It consists of 20
true-false items, which measure three major aspects of hopelessness: feelings about the





future, loss of motivation, and expectations. Eleven statements are worded negatively
(hopeless), and nine statements are worded positively (hopeful). Examples of the BHS
items include: “I look forward to the future with hope and enthusiasm”; “I can’t imagine
what my life would be like in 10 years™; and “my future seems dark to me.” Items are
summed for a possible range of 0-20, with high scores indicating greater hopelessness.
Scoring is based on the total number of items endorsed. The BHS is recommended for
measuring the extent of negative attitudes in clinical and research settings (Beck, Kovacs,
& Weissman, 1975; Beck et al., 1974; Beck & Steer, 1988; Beck, Steer, & Garbin, 1988).

3. Profile of Mood States (POMS)
The POMS assessment provides a means of assessing transient, fluctuating mood states.
The POMS is an instrument designed for measuring and monitoring treatment changes and
the impact of these changes on mood state. The POMS provides information about six
factors (tension-anxiety, anger-hostility, vigor-activity, fatigue-inertia, confusion-
bewilderment) which comprise a Total Mood Disturbance score (TMD) (Albrecht &
Ewing, 1989).

4. McGill Quality of Life Questionnaire (QLQ)
The McGill QLQ is being utilized due to it being less heavily weighted toward physical
functioning and due to its inclusion of an existential domain. It has been validated in
patients with cancer and HIV infection and is believed to be a useful tool for assessing
QOL in patients with life threatening illnesses (Simmons, Bremer, Robbins, Walsh, &
Fischer, 2000; Cohen et al., 1997; Robbins, Simmons, Bremer, & Fischer, 2001).

Six-month interval only:
ALS Equipment/Device Evaluation
Six months after implementation of the protocol, the subject who had been using the
technology would have been given an evaluation form to rate the technologies used to
connect to the support group. Each question uses a Likert-type scale to rate the general
usefulness of the technology.

Surveys, Questionnaires, and Other Data Collection Instruments:
Outcome measures will be obtained using a battery of assessments. All subjects in the
treatment group will complete assessments at baseline, three-months, six-months, nine-
months, and twelve-months. Administration time for all of the assessments is
approximately one to two hours and can be administered either by self-report or verbally
by a trained research staff member. All research staff will be instructed on the correct
administration of these assessments by the principal investigator. A Needs Assessment
Document will be completed at screening to determine if the subject has the appropriate
Internet connection available. The ALSFRS-R will be collected at screening to determine
the subject’s functional ability and appropriateness for enrollment into this research
protocol. The ALSFRS-R can be self-reported or completed by a member of the research
staff. If the subject is unable to physically complete any questionnaire, evaluation, or
assessment, a member of the research team will work with the subject and caregiver and
assist them in the completion of the documents to the extent that is needed. Because the
focus of this research project is to connect ALS subjects to a support group remotely due to
problems related to traveling, in the event that the subject is unable to physically appear in
person to complete these assessments and evaluations, the subject will be mailed the





documents with a pre-addressed, postage paid return envelope and the research staff will
conduct the assessment over the telephone with the subject or the subject’s caregiver. The
subject and/or subject’s caregiver will be instructed to return the document in the postage
paid envelope. The following is an outline of the measurements that would have been
administered to the subject by interval required:

Screening:
1. Needs Assessment Document
2. ALS Functional Rating Scale — Revised (ALSFRS-R)

Baseline/three-month/six-month/nine-month/twelve-month intervals:
1. Beck Depression Inventory-II (BDI-II)

2. Beck Hopelessness Scale (BHS)

3. Profile of Mood States (POMS)

4. McGill Quality of Life Questionnaire (QOL)

Six-month interval only:
ALS Equipment/Device Evaluation

To minimize risks related to support group participation over VI C:

1. Security issues or breeches such as “hacking” are possible, but also unlikely and may result
in loss of confidentiality. This would have been addressed by the security measures that
were already in place within the Memorial Medical Center system (i.e., firewalls) and also
with the subjects on ISP security measures, all of which made “hacking” a very low
possibility.

2. Psychological risks associated with participation in a support group setting would have
been minimized as the support group would have been co-facilitated by the PI, Dr. Sharon

Plank, and therefore she would have been able to anticipate and minimize these potential
risks.

The following is contained within the consent form:

“In the unlikely event you become injured as a result of your participation in this study, Saint
Francis University will make every effort to assist you in obtaining medical care. The costs of
this medical care will be billed to you or your insurance company. If you want more information

about this, please contact the Principal Investigator (Dr. Sharon Plank, at telephone number 8 14-
269-5207).”

Results and Analysis:

The research analysis plan was to have data obtained from this protocol analyzed by an in-house
CERMUSA statistician. The statistician would then have evaluated how the support group had
affected the psychosocial measurements, looking at the differences in assessments from baseline,
three-month, six-month, nine-month, and twelve-month intervals. Researchers would then have
evaluated adherence to the monthly support group through the attendance log. The value of the
support group and perceptions of participants would have been analyzed through the ALS
Equipment/Device Evaluation. Thus allowing the statistician and researchers to evaluate and
summarize the results of this test.
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Key Research Accomplishments:

The results of this could have been important for the general public as well as military personnel
who may experience a variety of medical conditions. The results of this study could have
provided information about utilizing AAC over VTC. Additionally, it could have shown the
impact of a virtual support group for those who live in rural areas and/or have difficulty leaving
the confines of home. The results from this study could have promoted integration of a virtual

support group in many populations who may encounter difficulties in traveling to attend support
groups.

Reportable Outcomes:

The above-named research study has been terminated by the PI due to the following. The
CERMUSA study was to be an extension of a pilot study conducted by the John P. Murtha
Neuroscience and Pain Institute (JPMNPI). Delays in obtaining the necessary secondary level
IRB approvals for the “pilot study” from the National Naval Medical Center, the Bureau of
Medicine and Surgery, and the Army’s HSRRB / ORP HRPO hindered protocol execution and
prevented the pilot study from moving forward. In addition, the JPMNPI failed to submit the
“CERMUSA” protocol to the Memorial Medical Center IRB; which was the IRB of record, thus
delaying the process even further. This protocol was initially submitted in November 2006 for
pre-read by ORP’s second level review but it was never submitted for final IRB approvals. The
funding and staff time allotted in the proposal for this study have been re-allocated to other
TATRC protocols under both the FY06 program and FY07 proposal.

Conclusions: _

Anticipated benefits to the subjects included: (a) an increase in QOL for this population
secondary to the participation in the support group and having an increase in social contact
related to the technology; (b) additional understanding of the role of technology in chronic
illness; (c) an increase in understanding of the role of technology to connect those patients who
are in rural settings and unable to connect with medical personnel and others with the disease.
These potential benefits considerably outweigh the less than minimal risks associated with
participation in the study, thus supporting this research activity as a reasonable endeavor.

The information from this research protocol could have been used and applied not only to ALS
patients, but also others with chronic illnesses, to help determine the effectiveness of technology
in connecting patients with healthcare professionals and others with the disease. Preliminary
research has positively shown the benefit of similar support groups and their impact on
improving the QOL of patients suffering from various diseases (Gustafson, et al., 1999). Any
information that provides insight on improvement in QOL in patients with ALS and helps to
increase the autonomy of this population would be important to the overall wellbeing and
treatment of this group.

The benefits of this research outweighed the potential risks. The three risks identified above
have been decreased through protective measures developed by the researchers. Additionally,
these risks are less than minimal to participants.
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Appendix A - Frank E. Mayak ALS Support Group Meeting
(John P. Murtha Neuroscience and Pain Institute)

ALS Support Group Meeting Schedule / ALS Support Group Norms

ALS Support Group Meetings
Second Tuesday of month from 4:00 - 5:30 p.m.

2006 2007
January 10 January 9
February 14 February 13
March 14 March 13
April 11 April 10
May 9 May 8

June 13 June 12

July 11 July 10
August 8 August 14
September 12 September 11
October 10 October 9
November 14 November 13
December 12 December 11

Confidentiality: This refers to the concept of privacy within the group, in that what
individual participants say in the group to each other is not shared with anyone outside
the group.

Attendance: All groups members should make an effort to attend the group in a timely
fashion, and if late attending (which may happen to anyone of us), minimizing
distractions upon entering the group. In addition, if unable to attend the next group,
notification of this is often appreciated.

Interruption or cross talk: This refers to the dynamic in which group members may not
allow a person to finish their statement before replying, or when sub sets of conversation
are occurring within the group.

Advice giving: This is a natural inclination in group, but in many instances the person
receiving the advice has received multiple advice from members of their own family or
friends, and it can often be experienced as intrusive or overwhelming by a group member.
Advice giving is distinct from sharing of information or personal experiences, which are
often viewed as helpful by group members.





Appendix B - Beck Depression Inventory II — Page 1 of 2

Name: Marital Status: Age: Sex:

Occupation: Education:

Instructions: This questionnaire consists of 21 groups of statements. Please read each group of statements carefully, and
then pick out the one statement in each group that best describes the way you have been feeling during the past two
weeks, including today. Circle the number beside the statement you have picked. If several statements in the group
seem to apply equally well, circle the highest number for that group. Be sure that you do not choose more than one
statement for any group, including Item 16 (Changes in Sleeping Pattern) or Item 18 (Changes in Appetite).

1. Sadness 6. Punishment Feelings
0 Tdo not feel sad. 0 Idon't feel | am being punished.
1 Ifeel sad much of the time. 1 Ifeel I may be punished.
2 Iam sad all the time. 2 Iexpect to be punished.
3 Iam so sad or unhappy that I can’t stand it. 3 Ifeell am being punished.
2. Pessimism 7. Self-Dislike

0  TIam pot discouraged about my future. 0 I feel the same about myself as ever.
1 I feel more discouraged about my future than I 1 I bave lost confidence in myself.
used to be. 2 Iam disappointed in myself.
I do not expect things to work out for me. 3 I dislike myself.

I feel my future is hopeless and will only get
worse. 8. Self-Criticalness

3. Past Failure 0 Idon’t critici'z'e or blame myself more than usual.
0 Idonot feel like a failure. 1 I am ‘mlore critical of myself than I used to be.
1 I'have failed more than I should have. = loatghempsl forsl of'my ——
2 As1look back, I see 2 lot of faihures. 3 I blame myself for everything bad that happens.
3 Ifeellam a total failure as a person. 9. Sulcidal Thoughts or Wishes

0  Idon’t have any thoughts of killing myself.

I have thoughts of killing myself, but I would
not carry them out.

I would like to kill myself.
3 I'would kill myself if I had the chance.

4. Loss of Pleasure
0 I get as much pleasure as I ever did from the
things I enjoy.
I don’t enjoy things as much as [ used to.

2 I get very little pleasure from the things I used
to enjoy.

10. Cryin
3 Ican’t get any pleasure from the things I used ying .
to enjoy. 0 Idon’t cry anymore than I used to.
1 Icry more than I used to.
5. Guilty Feelings 2 Icry over every little thing.
0  Idon’t feel particularly guilty. 3 I feel like crying, but I can’t.

1 I feel guilty over many things I have done or
should have done.

1 feel quite guilty most of the time.
1 feel guilty all of the time.

| Continued on Back
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0
1
2

3

0
1

2
3
0
1
2

3
0
1
2
3

0

11. Agitation
0  I'am no more restless or wound up than usual.
1 Ifeel more restless or wound up than usual.
2 I'am so restless or agitated that it's hard to stay
still,
3 I am so restless or agitated that I have to keep

moving or doing something.

12. Loss of Interest

I have not lost interest in other people or
activities.

I am less interested in other people or things
than before.

I have lost most of my interest in other people
or things.

It’s hard to get interested in anything.

13. Indecisiveness

I make decisions about as well as ever.

I find it more difficult to make decisions than
usual.

I have much greater difficulty in making
decisions than T used to. :

I have trouble making any decisions.

14. Worthlessness

I do not feel I am worthless.

I don’t consider myself as worthwhile and useful
as I used to.

I feel more worthless as compared to other
people.

I feel utterly worthless.

15. Loss of Energy

I bave as much energy as ever.

I have less energy than I used to have.

I don’t have enough energy to do very much.
1 don’t have enough energy to do anything.

16. Changes in Sleeping Pattern

[ have not experienced any change in my
sleeping pattern.

1L

la
1b

I sleep somewhat more than usual.
I sleep somewhat less than usual.

2a
2b

T sleep a lot more than usual.
I sleep a lot less than usual.

3a
3b

I sleep most of the day.

I wake up 1-2 hours carly and can’t get back
to sleep.

17. Irritability

0
1
2
3

I am no more irritable than usual.

I am more irritable than usual.

I am much more irritable than usual.
I am irritable all the time.

18. Changes in Appetite

0

I have not experienced any change in my
appetite.

la
1b

My appetite is somewhat less than usual.
My appetite is somewhat greater than usual.

2a
2b

My appetite is much less than before.
My appetite is much greater than usual.

3a
3b

I have no appetite at all.
I crave food all the time.

19. Concentration Difficulty

0 Icanconcentrate as well as ever.
I can’t concentrate as well as usual.

2 It’s hard to keep my mind on anything for
very long.

3 Ifind I can’t concentrate on anything.

20. Tiredness or Fafigue

0 I am no more tired or fatigued than usual.

1 I get more tired or fatigued more easily than
usual.

2 Iam too tired or fatigued to do a lot of the things
I used to do.

3 I am too tired or fatigued to do most of the

things I used to do.

21. Laoss of Interest in Sex

o

1

I have not noticed any recent change in my
interest in sex.

I am less interested in sex than I used to be.
I am much less interested in sex now.
I have lost interest in sex completely.

NOTICE: This form is printed with both biue and black ink. if your
copy does not appear this way, it has been photocopied in
violation of copyright laws.
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Protocol Title: Utilizing “Off-Center” Robotic Neuro-Rehabilitation to Assess  Kinematic
Relearning in Upper Extremity Deficits after Stroke

Principal Investigator: William DeMayo MD, John P. Murtha Neuroscience and Pain
Institute (JPMNPI); CERMUSA Collaborator: Brenda Guzic, RN,
BSW, MA

Protocol Executive Summary:

Saint Francis University’s CERMUSA, Georgetown University’s Imaging Science and
Information System (ISIS) Center, and the John P. Murtha Neuroscience and Pain Institute
(JPMNPI) have collaborated on a study to examine the feasibility and relevance of using robotics
and computing technologies to deliver outpatient rehabilitative therapy. The project is utilizing
an electrically driven robotic device called the “InMotion2” (IM2); which is listed with the
Federal Drug Administration (FDA) both as an evaluation device (890.1925) and as a therapy
device (890.5380). This research project is exploring the viability of using the IM2 Shoulder-
Elbow Robot to deliver therapy to patients living in remote locations by incorporating virtual
reality with haptic feedback.

The objectives are: to evaluate sensori-motor recovery using a robotic training device in an “off-
center position” (away from the midline of the body) in subjects with at least one year history of
hemiparesis due to stroke, to demonstrate a relationship between a sensori-motor evaluation with
a robotic unit and conventional neuromuscular assessment, provide an alternative method of
rehabilitation to facilitate motor relearning outside of the “initial recovery period”, and fill the
void in rehabilitative healthcare resources with the use of innovative technology.

Introduction:

Stroke is the third leading cause of death in the United States and the number one cause of
disability; and as the population continues to age, this will continue to be the case. It is
important to note that 90% of stroke victims are older than 65 and that presently there are 36.3
million American citizens 65 years of age or older; accounting for 12 percent of the total

population. Of that number, 9.7 million are military veterans (U.S. Census Bureau, The 2007
statistical abstract).

The following facts from two major stroke organizations make the impact of stroke quite clear:

According to the American Stroke Association (2006):

* Stroke is the third leading cause of death in the United States and is expected to consume
62.5 billion healthcare dollars in 2007 in direct and indirect costs

* Statistics indicate that nearly 750,000 Americans suffer from new or recurrent strokes
each year, and approximately 5.2 million stroke survivors are alive today

* The estimated number of non-institutionalized stroke survivors increased from 1.5
million in the early 1970s to 2.4 million in the early 1990’s

* Stroke rehabilitation strives to assist these stroke survivors to reach the highest level of
independence and productivity possible





According to the National Stroke Association (2006):
e Approximately 65% of stroke victims experience mild, moderate, or severe impairments
requiring special care
* 10% of the victims experience a near complete recovery
e The mortality rate for stroke victims still remains high at 25%

* Although many functional abilities may be restored soon after a stroke, recovery is an
ongoing process.

In the Department of Veterans Affairs (VA), stroke related diseases consume at least $1 billion
annually, or 5% of health care resources, with approximately 15,000 new stroke patients seen
each year. A 1999 study suggested a much higher incidence of stroke than previously reported,
with 259 new strokes per 100,000 population. The increasing number of older adults and the
emergence of new therapies for acute stroke suggest that the number of survivors with significant
residual physical, cognitive, and psychological disabilities will continue to increase, with more
survivors living with the aftermath of stroke (U.S. Department of Veterans Affairs, 2007).

Stroke survivors in remote or medically underserved areas of the state are faced with a variety of
obstacles in accessing care. In addition, rehabilitation facilities are forced to seek alternative
approaches to patient care as a result of the Prospective Payment System (PPS), a reimbursement
structure enacted in January 2002. Inpatient rehabilitation options are severely restricted and,
when available, lengths of stay are significantly shorter than in the past. Consequently, stroke
rehabilitation goals are shifted to outpatient rehabilitation centers or the home setting. This
imposes an even greater challenge in rural medically underserved areas, which have fewer
healthcare workers to serve patients with a disability (Scheideman-Miller, Clark, Moorad, Post,
Hodge, & Smeltzer, 2002). Therefore, alternative healthcare delivery models utilizing
technology may fill the void in rehabilitative healthcare resources and community needs. These
innovative delivery methods must explore technology options, clinical outcomes, patient
acceptance/fear of treatment, and reimbursement issues (Scheideman-Miller et al., 2002).

One example of such a program is in place at The Shephard Rehabilitation Center in Atlanta,
Georgia. This state-of-the-art center uses telemedicine connections with outpatients to monitor
the healing of pressure ulcers, to assist newly injured clients with psychological adjustments, to
evaluate and recommend changes to the home, to identify needed changes to equipment, and to
evaluate individuals with acquired brain injuries (Advance for Occupational Therapy
Practitioners, 2002). It has proven that innovative healthcare delivery models utilizing
technology can help to fill the void in rehabilitative healthcare resources.

Despite having several stroke centers located in southwestern Pennsylvania, many patients live
in exceptionally remote areas of the state (Pennsylvania Department of Health, 2004 and
Pennsylvania State Data Center, 2003). This creates a challenge for the non-institutionalized
stroke survivors; they often cannot obtain essential outpatient physical therapy because of
barriers such as transportation. Education and research are two very important ways to help
improve the morbidity and mortality rates associated with strokes.





The modern approach to the treatment of stroke has appropriately focused on prevention and
acute management. However, prevention does not work for all (American Heart Association,
2004), and new pharmacology for acute management has practical limitations, so that there has
been a revival in developing new treatment strategies for post-stroke recovery. The theme of
current research into recovery from brain injury, that activity-dependent plasticity underlies
neuro-recovery, motivates the attempt to alter stroke outcome by properly targeted sensori-motor
activity controlled by novel robotics. The IM2 robotic device combines visual display with
haptic (force) technology. It is capable of assessing the physical condition of the patient via
bilateral manipulation and force feedback over the Internet. It also has the capability of
performing cooperative physical therapy with the patient over the Internet in a virtual
environment.

Methods:

An IM2 Robot user group was convened to explore potential research opportunities utilizing the
IM2 Robot. The IM2 Robot user group consisted of members from the following organizations:
e Georgetown University’s Imaging Science and Information System (ISIS) Center
John P. Murtha Neuroscience and Pain Institute (JPMNPI)

Massachusetts Institute of Technology (MIT)
National Telerehabilitation Service System (NTSS)
Interactive Motion Technologies

Center for Applied Biomechanics and Rehabilitation Research, National Rehabilitation
Hospital

Several meetings were held and the following areas were addressed:
¢ Therapy using haptic feedback
e Cooperative rehabilitation using a Shared Virtual Environment
e Past successes of the IM2 Robot in the midline position
¢ Potential benefits of “off-center” utilization
¢ Demonstration of equipment
* Training of the JPMNPI and NTSS staff

Based upon the information shared among members of the group, the level of professional
expertise of the group members, past successes of the IM2 Robot, and an identified need to
provide an alternative treatment modality for stroke survivors, the decision was made to proceed.
This is a pilot, outcome-based study involving thirty-six subjects previously diagnosed with a
unilateral cerebral or basal ganglia stroke verified by Computed Tomography (CT) or Magnetic
Resonance Imaging (MRI). The subjects will act as their own control (six week waiting period
vs. six week intervention).

Initial recruitment has focused on stroke survivors more than one year post discharge from
Memorial Medical Center (MMC), located in J ohnstown, Pennsylvania. Candidates are
mailed an informational flier by the Crichton Rehabilitation Center located in J ohnstown, PA.
However, this method of recruitment has failed to recruit the needed thirty-six participants
and recruitment efforts have been expanded to include physician referrals and direct recruiting
via advertisements to the general population. Patients who express initial interest are mailed a





letter inviting them to an information session to explain the scope of the study. Potential
participants may indicate at that time their willingness to participate in the study (the choice is
always theirs). Eligible individuals are scheduled for clinical evaluation with the Principal
Investigator (PI) to confirm that remaining inclusion/exclusion criteria are satisfied.

Eligible and willing individuals have the opportunity to review the informed consent with the
study coordinator. They are invited to meet with the study coordinator to review the informed
consent in detail. The participant is encouraged to ask questions and his/her understanding is
documented on a Statement of Understanding. If they decide to proceed and have
demonstrated an understanding, they will be asked to sign the informed consent, medical
records release form, and the Health Insurance Portability and Protection Act (HIPPA) release
form in the presence of the study coordinator and a witness. This informed consent process
occurs prior to any participation in the protocol.

In this study of robotic sensitivity for stroke survivors, we are interested in seven continuous
measures:

e Mental State

e Depression

e Pain and Strength
e Motor Status

e Motor Power

e Spasticity

¢ Shoulder Stability

This study will utilize 4-point, 6-point, and 10-point measurement scales. A review of previous
studies using these scales shows a trend for a standard deviation of 1.5 units. Therefore, to
obtain a power of 0.80 and a probability of type Il error of 0.20 for these two independent
groups, the following formula is used:

Plan:
Number of Subjects to be studied: 36
e Rational for sample size

(SD? + SD?) X (Z1.aipharz + Z 1-beta) >

n=

D2
Where:
n = sample size
SD = standard deviation = 1.5
Z = standard normal deviation
Alpha = probability of Type I error (0.05)
1-alpha/2 = 1-0.05/2 = 1-0.025 = .975
z = 1.96 from table
I-beta = 1-0.02 = 0.80
z = 0.84 from table





Beta = probability of Type II error (0.05-0.20)
D = clinically relevant difference = 1

Substituting:
(1.5%+ 1.5%) x (1.96 + 0.84)°
n= =353
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Therefore, in order to achieve 80% power for detecting one unit difference in the scores, which
has a standard deviation of 1.5, it will be necessary to sample 36 patients, serving as self-
controls,
Robotic Data Collection and Exercise:
* Robotic Evaluation Protocols will be performed in a midline as well as “off-center”
position (offset of 20 cm toward the affected side)
* Robotic Exercise protocols will be performed using computer protocols with an offset of
20 cm toward the affected side
* Subjects will need to complete 15 of the 18 sessions as well as the evaluations to remain

in the study. Subjects will need to complete 80% of the repetitions (2048) in order for the
session to be included

Other Data Collection:

* Outcome measures will be obtained using a battery of assessments as well as the Robo-
kinematic Assessment. Assessments will be conducted at the following intervals:
o Entrance into the study
o Atsix weeks (prior to intervention)
o Attwelve weeks (the completion of the intervention)
© At six months (three month follow up post intervention)
© At nine months (six month follow up post intervention)

* The assessment battery outlined below will be performed concurrently with all robotic
data collection in order to allow the objective improvements noted by the robot to be
compared to changes on previously standardized tests and to allow assessment of other
factors such as depression or spasticity which might effect testing.

* Assessment Battery®*:

o Mini Mental State

Beck Depression Inventory

Visual Analog Scale for Pain and Strength

Motor Status Score

Motor Power Score

Modified Ashworth Spasticity Assessment

Shoulder Stability Testing

0O 00O O0O0

o
*These assessments are to confirm continued eligibility.
This robotic device is capable of exerting approximately five pounds of force at the handle in
each direction. Since it can attain high speeds if released, a number of software safety systems
are in place to prevent uncontrolled motion or allowing forces to exceed hardware limits. In
addition, two independent emergency stops are within easy reach of the experimenter and the





subject and “bumpers” are in place to keep the handle of the robot within the confines of the
work area. To minimize any potential risk of injury, multiple levels of protection have been built
into the machine. In the event of a malfunction, the servo-amplifiers are disabled within a few
milliseconds, removing power from the motors. Machine malfunctions are detected in several
ways. Excessive speed, acceleration, or force exerted are detected by the controlling software
and result in disabling the system. An independent electronic circuit monitors the motion of the
robot, the availability of electrical power, the health status signal from the servo-amplifiers, the
health status signal from the encoders, and the status of two human-operated “kill-switches”.
Software failure, motion beyond a specified range, loss of electrical power, or activation of the
switches all shut down the robot. During all robotic interventions, a trained member of the
research team will be present. It is important to note that an earlier model of the IM2 Robot has
been used in clinical trials at the Baltimore VA Hospital for two years without incident, and
current models incorporate additional safety features. (MacClellan LR., Bradham DD., et al.
2005).

Results and Analysis:

It has been the goal of this project to recruit, evaluate, and enroll 36 study participants. From the
project inception, 7 participants have been enrolled. Of the 7 one had to withdraw because he
could not demonstrate functional stability in the pre-intervention assessment phase, 4 are
considered “active” such that they have successfully completed the pre-intervention evaluation
phase and the 6-week robotic intervention and are now enrolled in the follow-up phase, and the
remaining 2 are in the pre-intervention assessment phase (enrolled but not yet active in the
intervention). Twelve individuals were screened/evaluated and found ineligible to proceed.
Three participants have undergone their 6-month follow-up evaluations and 1 participant has
undergone a 3 month follow-up evaluation. A comparison of data was completed for one
research subject in the pre-intervention phase. Subject did not demonstrate functional stability of
the involved arm on the robotic assessment. Following discussion with the Principal
Investigator, patient was re-assessed, met criteria, and was enrolled in the study.

Baseline, stability, and post-intervention data will be validated using a pair-wise comparison,
utilizing the 2-tail t-test. Follow-up data and Robotic Assessments will be compared utilizing the
Analysis of Variance (ANOVA) method. The ANOVA method will allow for comparison of
Robotic and Manual assessments. Formal analysis of the data gathered to date has not yet been
done.

Key Research Accomplishments:

Institutional Review Board (IRB) issues and satisfaction of requirements of our military
oversight partners delayed the initiation of the study. On November 30, 2006, an approval memo
was received from the Human Research Protection Office (HRPO), Office of Research
Protection (ORP), U.S. Army Medical Research and Material Command (USAMRMC) which
indicated that the subject protocol was reviewed and found to comply with applicable Federal,
Department of Defense (DOD), U.S. Army, and USAMRMC human protection regulations. In
addition, approval was obtained from the MMC IRB and the United States Army Telemedicine
and Advanced Technology Research Center (TATRC). However, the inclusion/exclusion
criterion was found to be too restrictive and put limitations on the recruitment process.





Appropriate changes were made to the criterion and the changes were submitted to the MMC
IRB. Final approval for these changes was not obtained until July, 2007. With these approvals
in place, the study has now moved forward.

Reportable Outcomes:

In the first phase of the protocol the IM2 robot is being utilized in a conventional therapeutic
mode that incorporates a situation that has not yet been studied. In an effort to increase neuro-
kinematic function in stroke survivors, the first protocol will be completed with subjects
performing an evaluation and treatment in an “off-center” position. By using this conventional
operation approach the JPMNPI and CERMUSA staffs have had the opportunity to become
familiar with the robot. Data from this pilot study can then be used as the basis for future

protocols to include, but not be limited to, investigating the remote operation capabilities of the
IM2 Robot.

The literature reviews indicate that most conventional research with the robotic unit has been
completed with the robotic arm located at the midline of the body. Our hypothesis for our first
protocol is that the use of “off center” robotic exercise in stroke survivors will increase neuro-
kinematic function in individuals with upper extremity impairments. The “off center” location
for the robotic exercise will be located 20 centimeters away from the midline of the body
towards the affected side of the client.

This protocol could have a profound effect in treating individuals recovering from neurological
conditions such as stroke, Parkinson’s disease, spinal cord injury, motor impairments, traumatic
brain injury, and cognitive difficulties. Two studies involving the use of the IM2 robotic unit in
the midline position have demonstrated statistically significant increases in motor power and
motor status scoring up to six months following robotic interventions (Reinkensmeyer, Pang,
Nessler, & Painter, 2002).

This study received an American Institute of Biological Scientists (IBS) review in J uly 2005
(#05350004). The review noted that the hypothesis is clear and concise, and the objectives
further clarify the value of the study. This is expected to yield publishable information related to
a new method of stroke patient rehabilitation.

Many research facilities are investigating the use of robotics to provide rehabilitative treatment
to disabled individuals:

e Stanford University’s Dexterous Manipulation Laboratory is utilizing a dexterous
robotic hand to enable the user to interact with the environment from a remote location
(Stanford University Mechanical Engineering Research Laboratory, 2002)

* Rutgers University is investigating the use of a virtual-reality haptic (force) interface
utilizing a robotic ankle that allows patients to interact with virtual environments as they
exercise (Rutgers University, 2001) and

* The Jerusalem TeleRehabilitation System has developed a system that operates in a
stand alone mode or a cooperative mode between patient and therapist connected via the
Internet (Sugarman, Dayan, Weisel-Eichler, Tiran, 2006)





Studies involving the use of the IM2 robotic unit have demonstrated statistically significant
increases in motor power and motor status scoring up to six months following robotic
interventions (Fasoli, Krebs, Stein, Frontera, & Hogan, 2003 and Volpe, Krebs, & Hogan, 2003).
One such study was conducted by the Massachusetts Institute of Technology utilizing twenty
persons diagnosed with a single, unilateral stroke within the past one to 5 years, with persistent
hemiparesis. Evaluations by a single blinded therapist revealed statistically significant gains
from admission to discharge for all participants that were able to complete the study. To date,
studies have been performed in the midline of the body. Observations indicate performances of
the protocols are more difficult from an “off-set” (away from the center of the body toward the
affected side) position and researchers have theorized the off-set position may result in even
greater motor sensory recovery. The primary goal of our study is limited to demonstrating the
effectiveness of the off-center position; however, future studies may compare off-center position
results with midline position results.

Future research opportunities may also include evaluation and treatment from remote settings.
The IM2 has demonstrated the potential to be used over the Internet. Its novel design allows for
complex movements of the upper extremity as well as remote haptic feedback. In a web-based
study of java applications for robotic control in a home setting, it was suggested that robotic
intervention also had a direct impact on depression and independence in stroke survivors
(Reinkensmeyer, Pang, Nessler, & Painter, 2002). This study was limited by its use of “off-the-
shelf” equipment which is restricted to utilizing motion at the wrist with a joystick or mouse.
We feel the use of the IM2 via the Internet should produce similar results.

Conclusions:
The technology is currently in place to use the IM2 remotely — establishing the possible future
treatment of stroke patients in the home or in a rural clinic far from a stroke professional (Olsson
Carignan, & Tang, 2004).
Future efforts could include, but not be limited to, the following:

¢ Comparing “off-center” results with midline results

e Evaluation and treatment of patients from remote settings (home or rural clinic)

e Use over the Internet

¢ Treatment of other neurological disorders such as traumatic brain injury, Parkinson’s

disease, and spinal cord injury

2

We feel that telerobotic technologies will enhance and expedite physical and mental recovery of
individuals with disabilities resulting from stroke. This product has the potential of expanding
its scope to include other neurological disorders and may prove to be a viable adjunct to
treatment, or a treatment alternative, in areas with limited resources and/or increased community
needs. However, CERMUSA’s participation and collaboration in the above named protocol has
ended as of November 30, 2007 due to the following:
* Delays in obtaining Institutional Review Board (IRB) approval from the MMC IRB (the
IRB of record) delayed the initiation of the project
* Upon initiation of the protocol the Inclusion/Exclusion criteria was found to be too
restrictive and placed undo limitations on the recruitment process; thus preventing the
project from moving forward





* Protocol changes made after the initial IRB approval was obtained required further IRB
review. Final approval of these changes was not obtained until J uly 31, 2007 (10 months
into the study); hence delaying the process even further

This was to be a multi-phase project and the partners agreed that in Phase One the IM2 robot
would be utilized in a conventional operation mode. The goal was to allow the CERMUSA and
JPMNPI staffs to become familiar with the robot. It was also believed that IRB approval would
be easier to obtain utilizing a conventional treatment. Data collected from this “pilot study”
could then be used as the basis for future protocols to include, but not be limited to, investigating
the remote operation capabilities of the InMotion?2 (IM2) robot.

CERMUSA’s role was to provide “technical support” and evaluate the “telerehabilitation
outcomes”. However, no telerehabilitation component has been implemented and there is no
“estimated date” when this will occur. In addition, there have been no technical issues for
CERMUSA to deal with and all software or operational issues have been handled between the
JPMNPI and ISIS.

An amendment was submitted by the JPMNPI to the MMC IRB to formally end CERMUSA’s
participation in this project. Approval documentation from this IRB was forwarded to Mr. Brad
Sullivan and Mr. Edward Kensinger and the Office for Research Protection (ORP), Human
Research Protections Office (HRPO).
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Protocol Executive Summary:

This year CERMUSA staff completed the final two phases of the four-phase study. During the
third phase, a live course was compared with the online course, and the final phase was dedicated
to confirm our findings from the previous phase which compared three different Virtual
Classroom Software packages (iLinc, Wimba, and ePresence).

Screen shot iLinc Screenshot Wimba
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Screenshot ePrecence

For the fourth phase, the software developed by Microsoft was replaced with an open source
software called “ePresence”. The results of the virtual classroom study were presented at two
conferences (2006 IVLA meeting, Orlando, FL (2006); and the Educause meeting, Baltimore,
MD (2007)). The overall results of this study were presented at the Wimba Conference,
Orlando, FL (March 2008).

Introduction:

The virtual classroom software is software that simulates a live classroom environment. It
allows a teacher and students to interact with each other in real time: they can share applications,
documents, whiteboards, and presentations. The salient feature of this software is that it only
requiresa computer with speakers and microphone and a high speed Internet connection.

Our results show that this software will allow the military personnel the opportunity to continue
their education by attending classes while deployed. If the student is unable to participate in any
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interactive sessions, those sessions can be archived and accessed reviewed later to fulfill the
educational need.

Methods:

Phase 3: Comparison of Live and Online sessions (16 participants: 9 live, 7 online)

 iLinc was used during this phase of the study because it was ranked highest in Phase 2 of
the protocol.

* Participants were given a choice of attending the classes “live” or in an “online group”.

* Participants were given a pretest and a post-test. The results of these tests were analyzed
to determine the differences between the live and online group.

* The group of students that volunteered for the online sessions was also asked to evaluate
the software.

Phase 4: Repeat of Phase 2 (6 participants)

* The course was divided into three sections. For each section, participants completed a
pretest and post-test to determine if there was a gain of knowledge.
® The participants also completed a survey to evaluate softwares.

Results and Analysis:

Results for each of the last two phases are attached. A Saint Francis University Statistician
analyzed these data.

Key Research Accomplishments:

Our studies has repeatedly shown that these softwares allow students to gain knowledge. Also,
we found that there is no difference in learning when accomplished live or online. The
significance of our finding is that anyone with a computer with Internet access can attend a
course that is equal in quality to a real classroom experience. This will help the military
personnel to continue their education while deployed.

Reportable Outcomes:

A Virtual Classroom Training center was developed to provide instructors a venue to teach. At
the center one can see both the teacher’s view and student’s view of the virtual classroom
software. It also offers a training facility that allows instructors and teachers to become familiar
with the software they use.

This research has allowed us to develop a checklist of requirements that are needed in virtual
classroom software.

This study has allowed us to become familiar and gain expertise with the two software packages
that we have found to be the best: Wimba and iLinc.

The results of this study were presented at Wimba Connect 08 Conference in Orlando, Florida.





Conclusions:

Wimba and iLinc are two softwares that are suitable alternatives to the live classroom. Those
who participated in the study showed that there was virtually no difference between the
knowledge gain regardless of the mode of attendance: live or online. Both the softwares were
deemed to be excellent, although Wimba was favored slightly over iLinc. This is in stark contrast
with our previous findings (Phase 2) where iLinc was favored. We feel that newer version of
Wimba may have something to do with that tilt. Needless to say, end user expectations will
continually improve these softwares and thus, the end user will always be the winner.
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