Conflicting evidence exists regarding the association between the vasoactive
range and exercise training status in healthy young individuals. In the present study, it
was hypothesized that higher fit individuals would exhibit greater vasodilatory, and
vasoconstrictor responsiveness, thus a larger vasoactive range, which was not the case.
On the contrary, previous work examining the “vascular operating range”[12]
demonstrates that power athletes have a larger degree of vasoreactivity. The present study
assessed recreationally active individuals, and not competitive athletes. Thus, there may
be unique vascular adaptations to heavy weightlifting that would promote a larger
vasoactive range following training [37]. Furthermore, a similar study comparing the
vascular operating range between heart failure patients, and age-matched controls found a
blunted range in the patient group. Interestingly, four weeks of localized handgrip
training improved vasoreactivity in both patients and healthy controls [9]. Thus, the
vascular operating range does appear to be sensitive to training status [9].

For the present study, a potential rationale for the similarity in overall
vasoreactivity between the high and low fit individuals, could simply be that there was
not a large enough separation in fitness levels for the groups. Future studies should
further examine the vasoactive range indices between competitive athletes (e.g., distance
runners) and age matched healthy controls, in order to further discern potential aerobic
fitness differences in overall vascular responsiveness.

Limitations

There are some limitations in the present study that should be discussed. Firstly,

all participants were recreationally active, which means that athletic and non-athletic

populations were not directly evaluated. Additionally, the aerobic tests used to
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will remain on file in a locked filing cabinet, and electronic data will
remain encrypted on a designated extemal laboratory hard-drive.

Risks, mconveniences, or discomforis subjects | Detaill potential risks, inconveniences and discomiforts subjects are lkely to
are kely to experience (check all that apply): experience, if any.

Physical [Legal Participants wil be exposed to sub-maximal exercise workloads as
DPsychc_ioglcal [ISocial part of the physica fitness assessment during the screening visit.
[ JFnancial [JCther

These protocdls are commonly taught in exercise physiology classes
and do not pose a great threat to the participants.
All other potential risks are minimal and are outlined below:

[ICccupational [INone

Surface ECG- Some people may have a skin immtation from the
patches that connect the wires on the chest to the computer. Skin
and hair are pulled slighlly when the patches are removed after the
test. Research personnel will attach and remove the patches as
carefully as possible.

Blood Pressure Cuff Inflation- The blood pressure cuff wil squeeze
the am tightly; however, any discomfort will be alleviated as soon as
the pressure in the cuff is released.

Describe the methods that will be employed to mitigate any potential risks, inconveniences or discomforts.

Each participant will be closely monitored for any signs or symptoms suggestive of intolerance to the exercise or
any emergency situation. Once again, the subjects will be screened prior to participating in any facet of the study
to exclude individuals with any known pathology. Nonetheless, the Pl is CPR/AED certified, wil be present during
all exercise tests, and will be able to respond quickly to any emergency situation.

Describe any potential benefits subjects may gain as a result of participation.

While there is no direct benefit to the subject for participating, the knowledge gained from this research will benefit
the scientific community and will potentially lead to the development of future recommendations used for the
detection and the prevention and/or treatment of cardiovascular disease.

List all incenfives subjects will receive for their parlicipation.
Note: F class credit will be given for
No incentives other than knowledge regarding their physical fitness level will | participation, describe what other

be given to the participants mro;ive ::“;‘:‘l"’e ™ mi: ipants to

If mdividuals are unwilling or unable io complele ther participation, how will ther incentives be disiributed?

INct Applicable (no incentives will be offered)

[|They will siill receive all incentives.

[|They will be informed that they will receive no incenfives.
[|They will receive partial incentives {explain):

SECTION 4: CHECKLIST AND AUTHORIZATION

The following documents must be attached to this form:

ECITI Common Course Certificate (mandatory for all investigators and student advisor)
ICITI IRB Cowrse Certificate (mandatory for all nvesiigators and student advisor)
["IResearch proposal approval from dissertation or masier's thesis commitiee (if applicable)
X]Study recruitment documenis {if applicable)
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[ |Swvey questions {if applicable)

[ IPermission letter from extemal organization pariicipating in the project (if applicable) on official letterhead
[]Assent form for minors (if applicable)

Consent forms (long or short if applicable) and any related documents {mandatory)

[Letter 1o parents (if applicable)

Instructions for Attaching Documents:

1) Place the cursor where you want the attachment to appear.

2) Select the "Insert” 1ab at the top of MS Word.

3) Select “Object,” located on the far right of the tool bar {(PC) or the bottom of the list (MAC)

4) Select the "Create from File™ 1ab and check the box that states “Display as lcon.” Nate: Do not check the box that
says "Ink to file."

5) Browse 1o the location of your document, and double click on it.
6) Repeat these steps for each decument to be attached.

Note for Mac Users: Word for MAC is unable to attach .pdf files, so you will have to first save the Cit certificates or
any other .pdf files you intend to attach as a .doc or .rif fle before attaching them. There are several ways to
accomplish this. You may use Adobe to open the file and then select “File” and “Save as” and change the file type to
an .ritf or .doc format. Altermatively, you may also download or create your own pdf to .doc application or simply
save the application and then open the file on a PC to attach them as instructed above

Attach all relevant documents in this section:

s X X X X

Credeur&t&l.20108& Credeurft&l|. 20128 Credeur&t&l. 20148 Table& _UG& Table& Research&
MSSE& G &raining&1 Athero&OR&n&HF.] AlP&eart&ging&®nd Supervision®y&l.pd Proceduref8limeline.p

wx wx s s s

Figure 1_FMD Figure' Figure'3_BIA' Figure'd Handgrip' Figure'5_Step'
Set-up.pdf 2_Ultrasound'Machi Device.pdf Dynamometer.pdf Test.pdf
Figure's_Cycle' Appendix(1_Health( Appendix(2_Godin( YMCA%ycle%est% Borg%PE%hart%nds
Ergometer.pdf History(Form.pdf Leisure(Activity(Ques Protocol.pdf Description.pdf
YOR Study Consent'Form'to’ Daniel'Credeur_CITI' Preston(Bell_CITI( Credeur_CPR)
Flyer_10-27-14.pdf Participate'in'a'Rese Common'Course'Coi  Common(Course(Coi Certificate.pdf

g

Wording (for(oral(
and (email(announce

Instructions for Authorization:

1) Type your name and date in the appropriate box.
2) Studenis should emai the form to their advisors, who should add ther name and then send it to depariment chairs
for review. Department chairs should add their name and send the finalized form to irb{@usm.edu.

By typing my name below, | acknowledge that | have read, understood, and approve of the information contained
herein.

Daniel P. Credeur Preston Bell
Principal Investigator Student Research Advisor {if applcable) Depariment Chair
11-18-14 11-19-14
Date Date Date
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Appendix D

Office of
Research Integrity

INSTITUTIONAL REVIEW BOARD
LONG FORM CONSENT

LONG FORM CONSENT PROCEDURES

This completed document must be signed by each consenting research participant.
¢ The Project Information and Research Description sections of this form should be completed by the
Principal Investigator before submitting this form for IRB approval.

¢ Signed copies of the long form consent should be provided to all participants.
Last Edited August 28", 2014

Today's date: 11-24-2014

PROJECT INFORMATION

Project Title: Reliability of the Vascular Operating Range and Predictive Value in Determining Cardiovascular
Filness

Principal Investigator- Danidl P. Credeur, PhD | Phone: 601-266-6303 | Email: daniel_credeur@usm edu

College: College of Health | Department: Human Performance and Recreation

RESEARCH DESCRIPTION

1. Purpose:

The purpose of this study is to evaluate the day-to-day reproducibility of a novel cardiovascular assessment
used to examine the health of your arteries. In addition, we will be determining how this novel assessment
relates to your physical fitness. Collectively, these data will expand upon an important clinical assessment of
vascular health, and may improve upon the sensitivity by which traditional vascular assessments can
categorize cardiovascular health human subjects.

2_ Description of Study:

You will be in the study for 2-3 study visits; one for consenting, artery screening, and the physical fitness
assessments which wil last about 90 minutes, and the second and third visits lasting about 2 hours. You can
stop participating at any time. Your decision to withdraw from the study wil not affect in any way your medical
care and/or benefits.

Below is a detailed description of the procedures to be perfoormed during each visit to the laboratory:

VISIT 1: You will make a trip fo the Human Performance and Recreation building to Dr. Daniel Credeur’s Lab for a
review of the inclusion/exclusion criteria and to discuss the informed consent form incuding an oral
explanation of the study purpose, protocol, and potential risks and benefits. After signing the informed
consent, a Doppler ultrasound will be performed in both ams (brachial artery) and to establish that a good
qudlity image can be obtained. In addition, we wil perform a series of physical assessments such as
determining your height and weight, and also your body composition by having you stand on a specialized
scale (BIA). You wil also be asked perform a step test and a moderate intensity exercise bout on a
speciadlized bicycle to determine your cardiorespiratory fitness. Finally, you will be asked to squeeze on a
gripper 3-5 times to determine your handgrip strength. Following these assessments, you will be scheduled
for Visit 2.

VISIT 2: Upon arrival to the laboratory, you will be asked to use the bathroom and change into a scrub top and
bottom that wil be provided to you. Your height and weight measurements will be taken again. Next, you wil
then be asked to lie down and you will be set up for baseline assessment of ECG, blood pressure, and flow-
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mediated dilation (described below in detail} in your right or left amm._ After baseline assessments, a series of
other vascular tests wil be performed to determine how quickly your arteries respond to either a cold or warm
sensation, induced by temporariy placing your hand or foot in ice water and wam water.

VISIT 3: You may be asked to come back for a third visit to repeat all procedures performed on the second study
visit, if you are randomized into this particular study group.

Procedures to be performed:

Body Composition - Your percentage of body fat and lean body mass wil be detemmined by a non-invasive
process called bioelectrical impedance amplitude (BIA). During this test you will stand barefoot on a
specidlized scale for ~2 minutes while a very low level, electrica current is passed through your body. The
magnitude of electrical current is used to estimate percentage of body fat and also lean body mass (e.g.,
muscle). This is a widely used, and very safe, commercial assessment of body composition.

Handgrip Strength - Your handgrip strength wil be measured using a specidlized grip testing device. You will be
asked fo hold the device by your side and squeeze as hard as you can for about 1 sec. This may be repeated
3-5 times to determine your grip strength.

3-minute Step Test - After resting quietly for 5 mins in a chair, your resting heart rate will determined manually by
the investigator by placing 2 fingers over your wrist and feeling for a heartbeat. The step test requires that you
step up and down, altemnating legs on a standardized box for 3 minutes at a cadence of 24 steps per minute.
After 3 minutes of stepping are completed you will stop and another heart rate will be measured immediately.
A third heart rate will be measured 20 sec into recovery from step test.

YMCA Cycle Test - The YMCA cycle test is a 6-12 minute sub-maximal, steady state exercise test performed on a
cycle ergometer to determine your cardiorespiratory fitness. You wil first be properly positioned on the
ergometer with a slight bend in your knee. The exercise test wil begin with a 2 minute wam-up, followed by
3-minute stages performed at 50 rpm’s with appropriate increments in work rate adjusted depending on how
your body is responding to the exercise. You heart rate will be monitored at least twice during each stage, in
addition your blood pressure and rate of perceived exertion (RPE Chart) will be determined once per stage.
This test will end upon you reaching a certain percentage of your predicted max heart rate, or if you desire to
stop. Following completion of cycling, you will continue pedaling with no resistance for a 2-3 minute cool
down. We will continue to monitor your heart rate and blood pressure for about 5 minutes post cool down.

Blood Pressure (BP) - A blood pressure cuff will be wrapped around the upper amn to periodically measure blood
pressure.

Heart Rate (HR) - Electrodes (patches) will be placed on the surface of the chest for heart rate measurements per
ECG.

Flow mediated diation (FMD) - A blood pressure cuff will be placed around your foreamm. This cuff will be inflated,
as is done when your blood pressure is being measured, but instead of deflating the cuff inmediately it will
remain inflated for 5 minutes. We will measure the blood flow to your am by placing a probe over the brachia
artery (upper amn) of your arm, during and after inflating the cuff. The probe will provide a measure of the
speed at which your blood is traveling through your artery.

Cold Pressor Test (CPT) - Your left hand or foot will be placed into an ice bath (~34 degrees Fahrenheit) up to the
level of your wrist for 2 mins. Ukrasound data will be recorded for 1 min prior to, during and for 1 min following
removal of your hand/foot from the ice bath.

Wamn Hand Bath - Your right hand will be placed into a wam bath (100-108 degrees Fahrenheit) for 10 mins.
Ultrasound data will be recorded during the last 2 mins of the 10 min wam bath.

3. Benehts:

If you agree to take part in this study, there may or may not be a direct medical benefit to you. You may
expect to benefit from taking part in this research to the extent that you are contributing to medical knowledge.
Our hope is that the information gained from this study will develop future recommendations for the
prevention and/or treatment of vascular disease.
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4. Risks:

While in the study, you are at risk for the side effects described below. You should discuss these with the
investigator and/or your doctor. There may also be other side effects that we cannot predict:

ECG: Some people may have a skin imitation from the patches that connect the wires on the chest to the
computer. Skin and hair are pulled slighly when the patches are removed after the test. Research personnel
will attach and remove the patches as carefully as possible.

Blood pressure cuff inflation: The blood pressure cuff will squeeze the amm tightly; however, any discomfort will be
alleviated as soon as the pressure in the cuff is released.

Moderate Intensity Exercise: Engaging in moderate intensity physical activity will cause your heart rate and blood
pressure to increase. This is a normal physiological response. In addition, your breathing rate will also
increase. You may also experience some slight discomfort in your leg muscles due to fatigue. However, these
sensations will subside upon stopping the exercise. The exercise protocds used in this study are commonly
taught in exercise physiology classes and do not pose a great threat to your health.

For the reasons stated above the investigator will observe you closely while giving the treatment described and, if
you have any worrisome symptoms or symptoms that the investigator has described to you, notify the
investigator mmediately.

5. Confidentiality:

Information produced by this study will be stored in the investigator's fle and identified by a code number
only. The code key connecting your name to specific information about you wil be kept in a separate, secure
location. Information contained in your records may not be given to anyone unaffiliated with the study in a
form that could identify you without your written consent, except as required by law. It is possible that your
medical andfor research record, including sensitive information and/or identifying information, may be
inspected and/or copied by the study sponsor and/or federal or state govemment agencies in the course of
carrying out their duties. If your record is inspected or copied by the study sponsor (and/or its agents), or by
any of these agencies, the University of Southem Mississippi will use reasonable efforts o protect your
privacy and the confidentiality of your medical information. The results of this study may be published in a
medical book or journal or used for teaching purposes. However, your name or other identifying information
will not be used in any publication or teaching materials without your specific permission.

6. Alternative Procedures:

An altemative is to not participate in this research study.

7. Participant’s Assurance:

This project has been reviewed by the Institutional Review Board, which ensures that research projects
involving human subjects follow federal regulations.

Any questions or concems about rights as a research participant should be directed to the Chair of the IRB at
601-266-5997. Participation in this project is completely voluntary, and participants may withdraw from this
study at any time without penalty, prejudice, or loss of benefits.

Any questions about the research should be directed to the Principal Investigator using the contact
information provided in Project Information Section above.

CONSENT TO PARTICIPATE IN RESEARCH

Participant's Name:
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Consent is hereby given to participate in this research project. All procedures and/or investigations to be followed
and their purpose, including any experimental procedures, were explained to me. Information was given about all
benefits, risks, inconveniences, or discomforts that might be expected.

The opportunity to ask questions regarding the research and procedures was given. Participation in the
project is completely voluntary, and participants may withdraw at any time without penalty, prejudice, or loss of
benefits. All personal information is stricly confidential, and no names will be disclosed. Any new information
that develops during the project will be provided if that information may affect the willingness to continue
participation in the project.

Questions conceming the research, at any time during or after the project, should be directed to the Principa
Investigator with the contact information provided above. This project and this consent form have been reviewed
by the Institutional Review Board, which ensures that research projects involving human subjects follow federal
regulations. Any questions or concemns about rights as a research participant should be directed to the Chair of
the Institutional Review Board, The University of Southem Mississippi, 118 College Drive #5147, Hattiesburg, MS
39406-0001, (601) 266-5997_

Include the following information only if applicable. Otherwise delete this entire paragraph before
submitting for IRB approval: The University of Southemn Mississippi has no mechanism to provide compensation
for participants who may incur injuries as a result of participation in research projects. However, efforts will be made to
make available the faciities and professional skills at the University. Participants may incur charges as a result of
treatment related to research injuries. Information reganding treaiment or the absence of treatment has been given
above.

Research Participant Person Explaining the Study
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