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2. ROUTINT USTS: The SSN asdé bome sddres will be used for idontification and
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MANDATO UNTARY DISCLOSURE: The furnishing of BEN and home sddrom s mandatory sad secemary 1o provid
&cauﬁaut- .ff lg ::!8& you i futare information indicates that your bealth may be advermly affected. Fallure o provide the ‘
fafermation may prociude youz velustary participstion ia this investigational study.
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. PART A - VOLUNTEER APFIDAVIY

. VOLUNTEER SUMEICTS IN APPROVED DEPARTMENT OF THE ARMY RESEARCH STUDIES .

Volunteers under the provisions of AR 70-25 are suthorised all necemary medical sare for injury or dissase which is the proximate
mult of theis participation in such stedies.

Gast, Arel, maiddie) )
_ Sull espueity $0 sonsent and having 81181008 MY o Birthday, 0 hereby voluntorr to participste i ,

Interaction of Aerobic Fitness -and the E@““““m Bagnnnse Puring Fxercise-Heat Sereas
. rasasrvd t )4

S

. ~US Army iuuich Institute of

snder Qirection of Michael N, Sawka, Ph.D condusted st  Environmental Medicine, Natick, MA
(617) 651-5141 ame of betitution)

The implisstions of my veluntary participation; the asture, durstion and purpose of the resssrch study; the methods sad mesns by

which & s 9 be sonducted; and the inconvenlences and hazards that may reasonsdly be axpecied have boen explained to me by
Dr. Michael N. Sawka

1 have boen gives oo opportunity to ask guestions soacerning this investigationa) study. Any such guastions were answered to By
3 vh'll aad sompieie mtisfaction. Should eny further quastions arise soncerning my rights on study-relsted injury I may sontact

Office of the Chief Counsel (617) 651-4322
35 Army Natick Research, Development and Engineering Center, Natick, MA 01760

Sams 6nd 08dress o] ToupiteT S Phoni Rumbel BRILLET Sree ¢03177
$ understand that I may st say time during the sourse of this study revoke my sonsent and withéraw from the study without further

penalty or loms of benefits however, I may be [0) sequired emitisery volunsver) or [} roquested geisllion soluateer) 10 undergo eertain
-n-h.uuu.hmmdm-mwnymumummmwumunnu_m. My refusa!
%o participate wil ivolve 20 penalty or jom of benefits to which J am atherwine emtitied.
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INSTRUCTIONS POR ELEMENTS OF INFORMED CONSENT:( Provide s datalied explanstion In accordance with Appendix E,
AR €0-38 or AR 70-35.)
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" See Reverse.
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This study will examine the effect of physical fitness on your 8bility to exercise

the heat when dehydrated. We wish to determine if high levels of physical fitness
11 enadle dehydrated 4ndividusls to perfora more exerciss and at a lower body
nperatures than their less £it counterparts. This study will be oonduocted at USARIEM
¢ USANRDEC facilities looated 4n Natiok, MA, and at the Naval Blood Research
doratory in Boston, MA. ’

Prior to experimental testing, your physical fitness and perosnt dody fat will de
rterzined a8 vwell as your energy cost to walk (3.5 or 4.5 mph) on a treadnill. You
111 then complete a & to 10 day hest scclimation program. For this you uan attexpt "
aily 2-h walks (3.5 or 4.5 mph, 25 treadzill grade) 4n a hot-dry (120°F, 205 rh)
nvironment. After completing the heat acclimation program, your total body water will
¢ measursd on one day, and the wvolume ©of water 4in your blood will be measured on [
nother day. You will then attempt four Heat Stress Tests during the next two weeks. '
‘ou will also oomplete several additianal heat acclimation sessions detween the Heat
itress Tests. The tests and prooedurss ars Gescrided delow. .

§ Body Fat. To estimate your body fat, you will be weighed on a scale macnnter while
you hold your breath. The gas in your Jlungs will be measured by having you breathe
oxygen through a snorkel-like apparatus. This proocesdure takes adbout 45 minutes.

Maximal Effort Exercise. You will Cfirst praoctice walking and running on a treadsill.
For the maximal effort exercise test, you will run on the treadmill and the treadmill
grade will be increased (by 2 1/2%) at 1.5-minute 4ntervals until you can no longer
continue. This test takes adout 30 to 90 minutes.

-Jotal Body Water: Aleohol (ethanol),” suitadle for intravenous use, will be injected
into sterile salt water {(saline solution) and infused slowly 4nto an arm vein. You

‘will receive ~0.35 grams of ethanol per Kkilogram of body weight (e.g., 1T you weigh
150 1bs. you will receive 0.8% ounces of alcohol) over approximately 1 hour. This
would be equal to the alcohol ocontent of two oans of deer. Venous blood samples will
be odtained from your arm over the next three hours while you are seated. The total
amount of blood removed will be adout one ounce. 7This test takes adout four to five
hours. -

Blood Volume Measurement. This test will bde performed at the Naval Blood Research
Ladboratory in Boston. A small sample of blood (less than one ounce) will .be taken from
your arp vein. Radioaotive material will be added, and then it will be reinjected into
your arz. You will receive & very small amount of radicactive material. The total
amount of radiation that you receive is less than one chest x-ray. Small samples of
. bDlood  will then be taken at intervals during the next several hours. The total amount
of blood removed will be about one ocunce. This test will take adout three hours.

Heat Stress Tests. You will be asked to limit your food and fluid intake for about two .
dsys before the two dehydration Heat Stress Tests. The day before esach Heat Stress -

Test, you will report at 1200 h. !ou will first be weighed, then you will enter s
Climatic Chamber, which will de 108°F (20% humidity). 1In the chamber, you will rest .
and exsrcise 8o that you sweat, If this 4is the day before a norma) hydration Reat
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Stress Test, you will be given water to fully replace your sweat. If this is the gay
before a dehydration Heat Stress Test, you will not be given water. Once you have lost
the desired body weight, you will go ‘to’ a comfortadle room and remain there until the
next morning. During the night and next soraing, you will be alloded to eat fresh
fruit, dut only in the amount that your weight allows. 13 the morning you will enter
the chamber for the the Heat Stress Test. It will e 120 F (208 Humidity). You will
try to walk for three hours at, a wmoderate exercise-intensity. You will attempt four
Heat Stress Tests; two with normal body water levels, two when dehydrated by 8% of your
total body water. An 8% reduction {n total body usster will correspond to a k$ to 6%
* reduction of your body weight. These tests will de separated by at least 2 days.

. During all exercise tests, you vill wear shorts and tennis shoes. You will have
several electrodes taped to your chest 80 that we can monitor your heart rate. During
the Heat Stress Tests, we will measure your skin and rectal temperatures. Also, your
rectal temperature will be measured during the acclimation sessions. The rectal
thermometers are flexidle prodes which may be scmewhat unpleasant to $nsert the first
tive, but are mnot harmful. During the Heat Stress Tests (and total body water
measurements) you will have a sterile plastic catheter 4{n your arm vein so that we can
take blood samples. A total of =3 ounces of blood will be obdtained for each Heat
Stress Test.

Potential Risks and Hazards

The primary risks of participating {n this study are those associated with (a)
physical exercise, (b) hyperthermia, (¢) hypohydration and (d) venous catheterization,
~ and the additional risks of the comdinations o©of these. The stress of exercise, and
especially maximal effort, increases the potential for uncovering and/or aggravating
pre-existing cardiac prodblems. Therefore, the electrocardiogram will dbe displayed on
an oscilloscope and periodically monitored. Muscle soreness, oramps, hausez and
general fatigue may also result from exercise; this pain and discomfort is temporary
and not deemed harmful. Misjudgement or accident (i.e., falling on treadmill) can
result in dodily injury during physical exercise. The risk of this is probadbly less
during the supervised activities used in a astudy than in unsupervised exercise, free
play or coapetitive sports. Also, bdreathing In wuater is a risk associated with the
undervater weighing procedurs.

High body temperatures are expected in the acclimation sessions and Heat Stress
Tests; 80 both skin temperature and rectal temperature will be closely monitored.
During the Heat Stress Tests, you will be weighed every 50 min and provided water to
paintrin the desired hydration level. Also, @ schadule for programmed drinking will be
used during the exercise bouts as well as after the Heat Stress Tests. Testing will dbe
discontinued, and you gnl be removed to a c¢o0]l enviromment should ygur rectal
temperature exceed 104, 0°F, Af the rate of temperature increase exceeds 1.1 F in five
minutes or {f your heart rate exceeds 180 beats per minute for 10 consecutive minutes.
For _this study the core temperature end-point cgcriterion has been extended from 103 to
104°F on a case-by-case basis. However, the medical monitor will pay particular
attention to this physiological variable during the Heat Stress Tests. Even {f the
above limit has not been reached, symptoms and signs of impending heat illness, such as
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confusion, coordination difficulties, excessive breathing and/or faintness will result
in discontinuation of testing and your ‘removal to a cool environmert. Testing U?ll
also be terminated if the medical monitor so requests. During all testing, a starf
member vill be stationed near you to observe and assist you should‘the need arise
Testing will be discontinued if you show any signs of unusual distress during the uork.
It is recognized that overexposure to heat may lead to heat injury, “heat exhaustion”.
or "heat stroke". ‘However, under this protocol safeguard tolerance limits are placea
on responses to provide a margin of safety and reduce the risk to your health,

Within the past four years, we have oonducted approximately 120 exercise-heat
experiments on subjects dehydrated and experienced no serious adverse physical effects.
The primary risk of hypohydration 3s that of the subsequent high dSdy temperature
during exercise-heat stres», ané these risks have been discussed.

Needle punctures and catheterization of veins in the extremities will be performed
by ekilled technicians vith sterile techniques. These procedures involve extremely
! 31:&10 risk of any injury beyond possidle bdruising and temporary discomfort. Blood
' volume measurements with the labelled radioactive chromium and aldbumin methods are
performed routinely in the United States, and the low level of radiation {s associated
with no known risks.

There are no known health risks associated with small, dilute amounts of ethanol.
The sthanol has the risk of short-terx intoxication; however, this feeling will subside
before you are released. There is nlways a risk of infusates inadvertently becoming
contaminated. However, pathogen free ethanol suitadble for intravenous infusion and
sterile saline will De used to make up solutions. It is also possible that infusion of
an alcohol solution may result in some irritation around the needle site.

i The benefits of this study to you are only i$ndirect. You will be adle to find out
‘your percent body fat and physical fitness level. Both of these measurements are of
value to {ndividuals interested {n assessing the state of their physical conditioning

. program. All data and medical information obtained about you as an individual will be

. oonsidered privileged and held in confidence; you will not be identified in any
presentation of the results. Complete oconfidentiality cannot be promised, particularly
to subjects who are military persomnel because {nformation bearing on your health may

" be required to be reported to appropriste wmedical or command authorities, and
applicable regulations note "the possibility that the Food and Drug Adnministration and
U.S. Army Medical Research and Development Command officials may inspect the records".

This study requires a considerable time and energy commitment from you. You will
participate in experipents that will require a significant (1=5h) amount of time on
approximately 20 days over a four-sight week time span. Please take your comm{tment
seriously and plan to complete all testing if you volunteer. However, you are free at
any time to withdraw from the study without prejudice.
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STUDY OUTLINE.

VOLUNTEERS:

Thirty healthy male volunteers less than 35 years of age. Fifteen will
have low physical fitness levels and fifteen will have high physical
fitness levels., .

PRELIMINARY TESTING:

a. Maximal aerodic power test (treadmill).
b. Hydrostatic weighing for body composition.
c. Submaximal treadmill walk at selected grades.

HEAT ACCLIMATION PROGRAM: .

a. a9°c. 20% rh environment.
b. Two hours per day for 4 to 10 days.
c. Walk on a 2% treadmill grads.

BODY FLUID MEASUREMENTS:

a. Total body water measured by ethanol dilution.
b. Blood volume measurements by radioactive aldbumin and chromium (Naval
. Blood Research Laboratory).

HEAT STRESS TESTS: 4//3"(..

a. 49 C. 20% rh environment.

b. Three hours of submaximal exercise or until discontinued because of
exhaustion, or achievement of established criteria. “

C. 7Two Heat Stress Teats will be completed with the sudbjects
suhydrated, and two tests will be completed with the subjects
dehydrated by 8% of their total body water.

d. The dehydration will be achieved by limited water and food intake
combined with exercise-heat stress on the day preceding the Heat
Stress Test.



