General Background

The material in this file has been provided because the document is referenced in NHRC instructions. The descriptions of procedures, risks, and safety precautions can provide a useful starting point for preparing protocol-specific descriptions of procedures and their associated risks. Investigators must remember that their protocols should describe individual procedures since those procedures actually will be enacted in their study. The descriptions provided to IRB for a given protocol should include sufficient detail for IRB to accurately evaluate the proposed research to be undertaken in that specific protocol. The information provided to IRB must permit committee members to develop an understanding of the overall research protocol. The description must define individual procedures and state the sequence of events within the protocol. The attendant risks, including any special risks that might arise because of the context provided by other elements of the protocol, and the safety procedures that will be used to minimize risks must be described well enough to estimate risk-benefit ratios. Thus, the material provided here provides a starting place that indicates the minimum information required for a given procedure. The descriptions are intended to aid in the construction of a protocol, but simply concatenating different elements of this document ordinarily will not suffice. Thoughtful consideration must always be given to the specifics of the planned implementation of procedures to ensure that no risks or opportunities to reduce risk are overlooked in planning.
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I.
ABOUT THIS DOCUMENT
The text in this document can be included in IRB protocols that use any of the listed procedures, so as to make it easier to prepare a protocol acceptable to IRB. This file can be downloaded from [indicate site]. It will be updated as needed, so you should copy the latest version occasionally. The content should be edited as appropriate (e.g., if you are using a different machine from that which is specified, change that information).Bolded text in [brackets] indicates places where you need to specify details.
II.
TEXT FOR EXPERIMENTAL PROCEDURES SECTION


A. MEASUREMENTS



1. Anthropometry. Body composition of each subject will be assessed using skinfolds and body circumference measurements. Percent body fat and lean body mass will be calculated using regression equations.



2. Bioelectrical Impedance. Impedance will be measured with a bioelectric impedance analyzer (Model BIAC-103, RJL Systems, Detroit, MI). Electrode sites will be cleaned with alcohol, and four disposable, gel foil-type electrodes will be attached to the supine subject. Two of the electrodes will introduce a painless, imperceptible signal (800 μA at 50 kHz) into the deep tissues of the subject. The other two electrodes will measure the electrical impedance (resistance) of the body to current passage. Because the electrolytes in body water conduct electrical current, tissue impedance is directly related to body water. Since lean tissue has much higher water content than fat tissue, and, therefore, lower impedance, this measurement can be used to estimate body composition as well as the volume of body water. Electrodes will be placed on the dorsal wrist, dorsal hand, anterior ankle, and dorsal foot. The electrode sites will be cleaned with alcohol, any excess body hair that might interfere with this measurement will be removed with a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and the electrodes will be attached with hypoallergenic tape.



3. Blood Flow.




a. Limb. [specify which limb] blood flow will be determined by plethysmography, which involves placing a mercury strain gauge around the [specify limb segment], occluding the venous blood flow (blood pressure cuff inflated to 50 mmHg for up to 10 min), and measuring the amount of arterial blood flowing into the limb based on the limb volume change determined from the force on the strain gauge.




b. Skin. Skin blood flow will be determined by the Doppler technique, which involves placing a sensor on the surface of the forearm and shining an infrared light beam onto the skin. The forearm site will be cleaned with alcohol, and any excess body hair that would interfere with performing this measurement will be removed using a disposable razor (used on a single subject and then discarded in a Sharps biohazard container). The light penetrates the skin to a depth of 0.5 to 1.5 mm, in about a 1-mm2 area. The amount of light reflected provides an indirect estimate of skin blood flow.



4. Blood Pressure. Systolic and diastolic pressures will be measured by inflating a blood pressure cuff around the upper arm and auscultating over the anterior cubital fossa. Mean arterial blood pressure (MAP) will be calculated as diastolic blood pressure plus one third of the difference between systolic and diastolic blood pressure.



5. Body Temperature.




a. Esophageal. Each subject will have a single-use esophageal [thermistor or thermocouple] passed through the nose into the esophagus to measure body core temperature. The [thermistor or thermocouple] will be inserted by the subject or a physician to the approximate level of the right atrium, and it will be connected to a data recording device.




b. Rectal. Each subject will insert a single-use rectal [thermistor or thermocouple] to a depth of 15 to 20 cm into the rectum. Each subject will receive prior instruction on the proper and safe insertion of the rectal [thermistor or thermocouple]. The rectal [thermistor or thermocouple] will be connected to a data recording device.




c. Skin. [specify number] skin [thermistors or thermocouples] will be used for the determination of skin temperature. The sites to be monitored are [state sites]. The skin will be cleaned with alcohol, any excess body hair that would interfere with performing this measurement will be removed using a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and the [thermistors or thermocouples] will be held in place with hypoallergenic tape. The [thermistors or thermocouples] will be connected to a data recording device.


6. Cardiac Output. Cardiac output ( eq \O()) will be determined using the noninvasive carbon dioxide (CO2) re-breathing technique. Mixed venous CO2 pressure (P eq \O()CO2) will be estimated using a closed lung-bag re-breathing system. Arterial PCO2 (PaCO2), will be estimated from end-tidal CO2 (PetCO2) values. P eq \O()CO2 and PaCO2 will be converted to arterial and venous CO2 using a dissociation equation. Cardiac output will be calculated using the Fick equation: Qc (Lmin-1) = VCO2 (Lmin-1)/C eq \O()CO2 - CaCO2), where VCO2 equals the volume of expired CO2 as determined by open-circuit spirometry. The re-breathing bag will contain a known CO2 concentration(5 to 15%) with the balance being O2. The subjects will take several breaths from the bag to reach a PCO2 equilibrium between the bag, lungs, and pulmonary artery. The procedure typically takes no more than 20 s at rest and 15 s during exercise.



7. Electrocardiography (ECG). A resting 12-lead ECG provides a reading of the hearts electrical activity at rest and is included in the medical screening process to determine if a volunteer is in good health. Electrodes are placed on each limb and at 6 locations across the chest. The skin will be wiped with an alcohol pad and any excess body hair that would interfere with performing this measurement will be removed using a disposable razor (used on a single subject and then discarded in a Sharps biohazard container).



8. Electroencephalography (EEG). Brainwave [eye movement, and EMG] activity will be recorded using [specify number] electrodes placed over the following scalp (International 10-20 System) [and facial] sites: [specify]. [Modify one of the following procedures as needed.]:


The subject will wear an electrode cap. The technician will place electrode gel into the selected electrodes using a blunt needle, which will then be rotated to abrade the skin surface slightly and to decrease skin impedance.


Selected [scalp and/or facial] sites will be prepped with [acetone or isopropyl alcohol], electrode [paste or gel] will be inserted into the electrode using a blunt needle, and the needle will be rotated to abrade the skin surface slightly and to reduce skin impedance. The electrode(s) will be attached with [paper tape or collodion glue].

During testing, the electrodes will be interfaced with a recording device.



9. Electromyography (EMG). EMG records electrical signals from the muscles as a measure of muscle activity. [specify number] of surface electrodes will be placed [state where]. The skin sites will be cleaned with alcohol, and any excess hair that would interfere with performing this measurement will be removed using a disposable razor (used on a single subject and then discarded in a Sharps biohazard container). Impedance will be checked, and if it is too high the site will be rubbed vigorously with a gauze pad. Electrodes will be attached using hypoallergenic tape. Electrical signals from the muscles will be recorded onto a portable tape recorder.



10. Heart Rate.




a. Electrocardiography. Heart rate and electrocardiographic wave forms will be [specify monitored and/or recorded] using [specify number] of [specify type (e.g., pregelled adhesive)] electrodes attached in a [specify configuration (e.g., modified CM-5, V-5)] configuration. The skin at the electrode sites will be cleaned with alcohol, any excess hair will be removed with a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and the site will be rubbed with a gauze pad to mildly abrade the skin. This process increases the electrical conductivity of the skin and enhances recording of the electrical signal. [If you are using tape to hold the electrodes in place, state so here] The electrodes will be connected to a [specify recording/monitoring device (e.g., Hewlett Packard 1500B electrocardiograph)]. Heart rate will be [monitored and/or recorded] [specify frequency/duration (e.g., continuously, for 30 s every 5 min)] throughout the [specify conditions (e.g. exposure, exercise bout)].




b. Telemetry. Heart rate will be [specify measured and/or recorded] using one of three different systems. For each system, the areas of the chest where electrodes will be attached will be cleaned with alcohol, any excess hair will be removed with a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and the site will be rubbed with a gauze pad to mildly abrade the skin. This process increases the electrical conductivity of the skin and enhances recording of the electrical signal. The first system is a small, lightweight portable recorder. In this system, three electrode leads are attached to the chest with hypoallergenic tape and connected to a Squirrel digital data logger strapped around the subjects waist. In the second system [specify number] electrodes on a chest strap are placed snugly around the chest at a level just above the xiphoid process. The electrodes are attached to a small FM transmitter. Heart rate, determined from QRS complexes, is transmitted to a wristwatch-like receiver for [display and/or recording]. In the third system, [specify number] electrodes are attached to the chest with hypoallergenic tape. The electrodes are attached to a small FM transmitter. Heart rate, determined from QRS complexes, is transmitted to a computer that [records and] displays heart rate in real time. [Note: if the electrodes are to be gelled prior to placing them on the subject, state here that the electrodes will be coated with a conductive electrolyte gel.] Heart rate will be [monitored and/or recorded] [specify frequency/duration (e.g., continuously, for 30 s every 5 min)] throughout the [specify conditions (e.g. exposure, exercise bout)].



11. Heat Flux. Heat flux will be measured at [specify number] sites, including [specify sites]. The skin will be prepped with alcohol, any excess body hair that might interfere with this measurement will be removed with a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and heat flux transducers will be attached with hypoallergenic tape. The transducers indicate the direction (i.e., away from the body or into the body) and quantity of heat flow.



12. Oxygen Uptake. Oxygen uptake will be measured during exercise by open-circuit spirometry using either the Douglas bag method or via an automated expired gas collection system. This will require the subject to breathe through a rubber mouthpiece similar to the kind found on scuba breathing equipment. The mouthpieces will be disinfected using a Control 3, Cidex, or Verdan solution after each use. Expired air will be measured for volume and percentages of O2 and CO2. Oxygen uptake will provide information on the level of work being performed (metabolic work rate).



13. Sweat Rate.




a. Forearm Sweat Collection. A small area on the subjects forearm will be cleaned with alcohol, any excess body hair that might interfere with this measurement will be removed with a disposable razor (used on a single subject and then discarded in a Sharps biohazard container), and two electrodes fitted with pilocarpine-impregnated discs will be attached with hypoallergenic tape. A 1.5-mA electrical current will be applied. This will cause the chemical pilocarpine to be delivered to the skin, stimulating the sweat glands to produce sweat. A plastic disk containing small plastic tubing will be strapped to the arm in order to collect the sweat. The quantity will be measured, and it will be analyzed for electrolyte content.




b. Total Body. Nude body weight will be measured prior to and after heat exposure. Sweat loss will be calculated as the sum of body weight lost and fluids consumed minus urine excreted.



14. Residual Lung Volume. Residual lung volume will be determined by [helium or nitrogen] dilution. The subject will wear a nose clip and breathe through a mouthpiece and hose connected to a closed-circuit spirometer containing ambient air and a small amount of [H2 or N2] (5 to 10%). After expiring maximally, the subject will breathe quietly on the system for 4 to 5 min (approximately 250 cc/min O2 supplied continuously), and then exhale maximally again. From the change in [H2 or N2] concentration before and after the subject breathes on the system, the residual volume will be calculated.



15. Total Body Water. Total body water will be measured using heavy water. Normal water molecules are composed of two H2 and one O2 atoms. Heavy water is composed of a "heavy" form of H2 with twice the mass of ordinary hydrogen atoms and a normal O2 atom. Heavy water is naturally occurring and nonradioactive. The subject will consume [specify amount] of treated water per kilogram of body weight. The concentration of the heavy water will be measured in [specify what], allowing calculation of total body water.



16. Underwater Weighing. Underwater weighing will be conducted in a rectangular (7 feet long x 4 feet wide x 5 feet deep), glass-fronted tank of heated water (35C). The swimsuit-clad subject will sit on a chair suspended from a load cell. Signals from the load cell will be fed into a computer. The subject will be asked to expire completely while bending forward at the waist to submerge the entire body. This procedure will be repeated (after a rest interval) until 6 to 10 underwater weights are obtained. Body volume will be determined from the underwater weighing data and residual lung volume. Body density (mass/volume) will be estimated from the body weight measured in air and the body volume.


B. EXERCISE



1. Carrying Tasks. Each subject will perform [specify number] carrying tasks, carrying [specify weights]. Each task will involve [specify duration and number of work bouts]. [specify procedures, including rest periods].


2. Field Measures of Physical Fitness:




a. Jump-and-Reach. The subject will stand next to a wall, squat, jump vertically while extending arms overhead, and will touch the wall as high up as possible. Three jumps will be made.




b. Pull-Ups. The subject will hang from a bar with body straight, hands supinated, and arms fully extended. He/she then will pull himself/herself up with the arms and shoulders until the chin rises above the bar. The subject will then return to the starting position and repeat the maneuver as many times as possible.




c. Push-Ups in 1 Min. The subject will assume a front-leaning rest position with arms extended and hands shoulder-width apart. Arms, back, buttocks, and legs must be straight from head to heels. The technician counting the number of push-ups will place his/her fist upright on the ground below the subjects shoulder. The subject will flex the elbows, lowering the body until the shoulder touches the top of the counters fist. The subject will then extend the elbows to return to the starting position. This is repeated as many times as possible in 1 min. This test assesses muscular endurance.




d. Sit-and-Reach Test. The subject will sit on the deck with shoes off and feet shoulder-width apart. Feet will be perpendicular to the deck with the soles resting against a specially constructed box (32-cm high). To perform the test, the arms will be extended forward with hands overlapping and the subject will reach as far forward as possible along the measuring scale on the top surface of the box. Legs will be kept straight (knees fully extended) throughout the reach. The subject will reach forward slowly (without bouncing) 4 times and hold the position of the fourth reach for 1 s. Reach distance will be read from the scale. This test assesses flexibility.




e. Sit-Ups in 2 Min. The subject will lie flat on his/her back with knees bent, heels approximately 10 inches from the buttocks, arms folded across the chest, and feet held by a partner. The subject will curl up touching elbows to thighs, and then lie back touching shoulder blades to the floor. This procedure will be repeated as many times as possible in 2 min. This test estimates muscular endurance. (This test is part of the Navys Physical Readiness Test.)




f. Sprint. After a 3-min slow warm-up run, 3 to 5 subjects at a time will run 100 m on a level surface as fast as they can while test operators record time.




g. Standing Long Jump. The subject will squat (bend knees) and then jump forward to cover as much horizontal distance as possible. This procedure will be repeated 3 times.




h. 1.5-Mile Run/Walk Test. A level course of 1.5 miles will be laid out, and the subject will be asked to cover the course as fast as he/she can using a combination of running and walking. Time to cover the 1.5-mile distance will be measured to the nearest second. This test approximates cardiovascular-respiratory capacity. (This test is part of the Navys Physical Readiness Test.)



3. Incremental Lifting Machine (ILM). Maximal capacity for two different lifting movements and holding endurance will be assessed on the ILM. The ILM consists of a wide-based, metal frame housing a vertically guided, adjustable weight stack. Weights are lifted by vertical displacement of wide-grip handles located 30 cm (12 inches) above the ILM base. The first lift resembles lifting a box to a height of 100 cm (39.4 inches), or about waist height, using an underhand grip on the bar. The second lift resembles a "clean and jerk. With knees bent and straight back, the subject grasps the bar handles with an overhand grip, and simultaneously straightens the knees, lifts the bar to a height of 152 cm (60 inches), and holds the position for 2 s. To determine maximal lift capacity, after 2 to 3 submaximal lifts, the subject will perform 2 to 3 lifts at progressively increasing loads until he/she fails to complete a lift. As a means of ascertaining endurance, we will determine the time that the subject can hold the bar at waist height, using an underhand grip, with a load equal to half the weight he/she could lift to 100 cm during the first ILM maximal lifting capacity test.


4. Isokinetic Strength Measurement. Muscle strength and endurance will be assessed isokinetically using the [specify] dynamometer. Both leg and arm strength and endurance will be measured. The subject will be asked to do [specify number] maximal leg or arm contractions as hard and as fast as he/she can at [specify number] different speeds. Muscle strength will be measured as the maximal peak torque generated by the leg or arm during a single contraction at each of the speeds. Muscle endurance will be measured for each speed as the total work done during the [specify number] contractions.



5. Isometric Strength Measurement. Isometric strength will be assessed using handgrip, one-arm pull, and two-arm lift dynamometers. The handgrip dynamometer is held in the right hand with the arm at the side and squeezed. The one-arm pull takes place in a horizontal plane at shoulder height. The right arm pulls against a handle while the left arm presses against a vertical post to exert equal and opposing force. The two-arm lift is performed by exerting a force with the arms supinated upward against a bar held at approximately waist height (that distance which dictates an elbow angle of 90 degrees) and attached by a chain to a dynamometer.



6. Maximal Exercise Test. This test will be conducted on a motorized treadmill using an incremental load protocol. [specify number] of surface electrodes will be placed [state where]. The skin sites will be cleaned with alcohol, and any excess hair that would interfere with performing this measurement will be removed using a disposable razor (used on a single subject and then discarded in a Sharps biohazard container). The testing protocol will be as follows: [specify details] Each subject will exercise to volitional exhaustion. The test will end when the criteria for maximal oxygen uptake is achieved (i.e., no increase in heart rate or O2 consumption with an increase in workload, and a respiratory exchange ratio of greater than 1.00). However, a test will be terminated for any one of the following reasons: (1) the subject reaches volitional exhaustion, (2) the subjects ECG shows abnormal heart rate or rhythm responses, (3) the subject shows signs or symptoms of severe distress, or (4) the subject desires to stop exercise. After exercise, the speed and grade of the treadmill will be reduced, and the subject will continue to walk for 5 to 10 min to facilitate venous return. During each test, oxygen uptake will be measured using the open-circuit spirometric method, and heart rate will be monitored continuously utilizing the [specify number] electrodes attached to the chest. Blood pressure will be measured by auscultation prior to exercise and during recovery.



7. Muscular Power. Anaerobic power for the arms and legs will be measured by the Wingate test, utilizing a specially constructed bicycle ergometer. The subject will be instructed to [specify crank or pedal and arms or legs] as fast as he/she can with no resistance applied to the ergometer. A heavy resistance, based upon the subjects weight, will be applied suddenly to the ergometer, and the subject will be required to [crank/pedal] as fast as he/she can for 30 s. Power will be measured as (1) the total work done during the 30-s bout, and (2) the work done during the initial 5 s of the work bout.



8. Weight Training Machine. Dynamic muscle strength will be assessed from leg press, bench press, military press, arm curl, and pull-down exercises on a Universal Gym. After two warm-up repetitions at submaximal loads (determined by a subjects body weight), the subject will perform repetitions at progressively increasing loads until he/she fails to complete a repetition.

C. SAMPLE COLLECTION


1. Blood.



a. Catheterization. Because numerous blood samples are needed during [specify test(s)], an indwelling catheter will be used to reduce the number of needle sticks. A trained [specify: corpsmen, NHRC personnel, contract personnel] will insert a [specify number] gauge venous catheter into the [Specify vein. If this is to be left in for more than 1 hr, it is preferable to use something smaller than the antecubital vein] vein using aseptic technique. The catheter will be held in place using hypoallergenic tape. [The catheter will be flushed periodically with 1 cc of heparin or a saline drip will be used] to prevent clotting. The needle will be disposed of in a Sharps biohazard container, and the contents of the container will be properly discarded in accordance with procedures established by the NHRC Safety Officer. A [state amount] ml blood sample will be taken [state when/how often]. The total amount of blood drawn will be [state amount]. Blood samples will be analyzed for [state what]. The blood-handling protocol described in NAVHLTHRSCHCEN INSTRUCTION 6210.3 will be followed. 




b. Venipuncture. Blood samples will be obtained by venipuncture performed by trained [specify: corpsmen, NHRC personnel, contract personnel] using aseptic technique. The needle will be disposed of in a Sharps biohazard container, and the contents of the container will be discarded in accordance with procedures established by the NHRC Safety Officer. A [specify number] ml blood sample will be taken [state when/how often]. The total blood drawn will be [state amount]. Blood samples will be analyzed for [state what]. The blood-handling protocol described in NAVHLTHRSCHCEN INSTRUCTION 6210.3 will be followed.



2. Urine. Urine samples will be collected by having the subject urinate into a plastic container [state when/where]. Urine will be analyzed for [state purpose]. 


D. COLD



1. Cold-Pressor Response Test. To measure response to cold, the subject will immerse his/her right hand (up to the wrist) in an ice water bath. The subject will be asked to keep his/her hand in the water for 5 min while a technician records blood pressure and heart rate.



2. Cold-Water Immersion.




a. Partial Immersion at Rest. The volunteer will be immersed [describe level of immersion based on anatomical landmarks (e.g., immersed to the level of the sternal notch)] in [specify still or stirred] water at [specify] (C and will not engage in exercise during exposure.




b. Total Immersion at Rest. The volunteer will be totally immersed in [specify still or stirred] water at [specify] (C while breathing [e.g., compressed air, room air through a snorkel] at [specify] (C and will not engage in exercise during exposure.




c. Partial Immersion With Exercise. The volunteer will be immersed [describe level of immersion based on anatomical landmarks (e.g., immersed to the level of the sternal notch)] in [specify still or stirred] water at [specify] (C and will engage in [describe exercise mode, level in Watts or VADVANCE \U 6.50

ADVANCE \L 6.10ADVANCE \D 6.50

ADVANCE \R 2.20O2 peak, and duration (e.g., cycling exercise at 120 W for 30 min)].




d. Total Immersion With Exercise. The volunteer will be totally immersed in [specify still or stirred] water at [specify] (C while breathing [e.g., compressed air, through a snorkel] at [specify] (C and will engage in [describe exercise mode, level in watts or VADVANCE \U 6.50

ADVANCE \L 6.10ADVANCE \D 6.50

ADVANCE \R 2.20O2 peak, and duration (e.g., cycling exercise at 120 W for 30 min)].



3. Cooling Vest. The cooling vest is designed to prevent rapid increase in body temperature during high-heat environmental exposure. The model used will be the [specify and describe]. [describe how often, when, and conditions under which the vest will be used].



4. Low Ambient Temperature Environments. [Cold chamber or field studies must specify how long and how often subjects will undergo the exposure, and what subjects will be doing during the exposure(s). Details as to measures that are monitored to protect the subject (e.g., continuous/intermittent rectal/skin temperatures) should be detailed under Safety Precautions rather than here. Do not detail removal criteria here.]

E. HEAT



1. High Ambient Temperature Environments. [Heat chamber or other heat-exposure studies must specify how long and how often subjects will undergo the exposure, and what subjects will be doing during the exposure(s). Details as to measures that are monitored to protect the subject (e.g., continuous/intermittent rectal/skin temperatures) should be detailed under Safety Precautions rather than here. Do not detail removal criteria here.]

F. MISCELLANEOUS



1. Psychophysiological Rating Scales. The subject will be asked to rate, on a numerical scale, the following psychophysiological variables. Ratings will be taken [how often/when]. The rating scale(s) [is/are] shown in Appendix [specify].


a.
Ratings of Perceived Exertion (RPE)  how hard the subject is working at that specific point in time.


b.
Thermal Comfort (TC)  how hot/cold the subject feels at that specific point in time.


c.
Thirst (TH)  how thirsty the subject is at that specific point in time.



2. Reduced Inspired Oxygen. The subject will be connected to a meteorological balloon gas reservoir via standard, large-bore respiratory tubing. The subject will wear a tight-fitting face mask equipped with low-pressure, one-way valves to prevent exhaled gas (containing CO2) from mixing with the inhaled gas in the reservoir bag or supply tubing. A gas mixture will be supplied to the balloon reservoir from a premixed gas cylinder containing a medical-grade dry-gas mixture certified to contain [specify percentage contents] (normal air at sea level contains 21% O2 and 79% N2). Gas flow from the cylinders will be humidified by passing it through sterile distilled water in a humidification bottle prior to reaching the reservoir bag.

III.
TEXT FOR RISKS TO VOLUNTEER SECTION


A. MEASUREMENTS



1. Anthropometry. These measurements impose little risk; however, slight temporary discomfort may be associated with the pinching of the skin when skinfold measurements are taken.
 

2. Bioelectrical Impedance. No known risks are associated with this technique.



3. Blood Flow.




a. Limb. Overinflation of the cuff is a slight risk, but pressure will be monitored and will not exceed 60 torr. Temporary, mild discomfort from the pressure of the cuff around the limb may occur.




b. Skin. These measurements impose little risk; however, subjects may experience a warmth sensation. 



4. Blood Pressure. These measurements impose little risk; however, temporary, mild discomfort from the pressure of the cuff around the arm may occur.



5. Body Temperature.




a. Esophageal. The esophageal [thermistors or thermocouples] used for monitoring core temperature will be discarded after each use to minimize any possible risk of infection. Tubes frequently are passed through the nose into the stomach of patients. Some discomfort occurs as the tube is passed. Some risk exists that the [thermistor or thermocouple] may inadvertently be passed into the trachea (windpipe) or cause mechanical injury of the mucous membranes if due care is not used. Risk will be minimized by using a thin, flexible [thermister or thermocouple] and by having it inserted by the subject or a physician.




b. Rectal. Rectal temperature will be measured using disposable rectal [thermisters or thermocouples]. After use, the rectal [thermisters or thermocouples] will be disposed of according to the procedures established by the NHRC Safety Officer. The use of a rectal [thermister or thermocouple] carries with it the slight risk of mechanical injury of the mucous membranes if due care is not used. However, such injury has never been reported in the numerous studies conducted at NHRC. Rectal temperature measurement is common to physiology studies concerned with thermoregulation during exercise and heat or cold exposure. Each subject will be instructed on the proper technique for insertion of the [thermisters or thermocouples]. 



c. Skin. The only risk involved is the possibility of slight temporary skin irritation from the cleansing of the site, the adhesive used to attach the electrodes to the skin, and/or the tape used to hold the electrodes in place [thermistors or thermocouples].



6. Cardiac Output. Breathing in the CO2 mixture may cause throat irritation and a slight feeling of dizziness. If dizziness occurs, [specify what will be done]. This procedure is widely used, and no complications have been documented.



7. Electrocardiography (ECG). These measurements impose little risk; however, slight, temporary skin irritation may occur from the cleansing of the site, the adhesive used to attach the electrodes to the skin, and/or the tape used to hold the electrodes in place.



8. Electroencephalography (EEG). Any risk of infection will be minimized by having staff wear disposable medical exam or surgical gloves during electrode application. Syringes and blunt needles used to apply electrode gel will be used once and discarded. [Electrodes or electrode caps] will be disinfected between use according to procedures prepared by the NHRC Safety Officer. Temporary irritation is possible from skin preparation procedures or from the [glue or tape] used to secure the electrodes to the scalp [and face].


9. Electromyography (EMG). These measurements impose little risk; however, slight, temporary skin irritation may occur from the cleansing of the site, the adhesive used to attach the electrodes to the skin, and/or the tape used to hold the electrodes in place.



10. Heart Rate. These measurements impose little risk; however, slight, temporary skin irritation may occur from the cleansing of the site, the adhesive used to attach the electrodes to the skin, and/or the tape used to hold the electrodes in place.



11. Heat Flux. These measurements impose little risk; however, slight, temporary irritation may occur from the cleansing of the site, the adhesive used to attach the electrodes to the skin, and/or the tape used to hold the electrodes in place.



12. Oxygen Consumption. These measurements impose little risk; however, slight discomfort from wearing the mouthpiece may occur. The mouthpieces are disinfected using Control 3, Cidex, or Verdan solution after each use.



13. Sweat Rate.




a. Forearm Sweat Collection. Direct electrode-to-skin contact can cause an electrical burn. However, a pilocarpine disk will be placed between the electrode and skin, which makes an electrical burn virtually impossible. In numerous studies performed at both NHRC and San Diego State University, no complications have occurred using this technique. 




b. Total Body. No risks are associated with this procedure.



14. Residual Lung Volume. Oxygen volume could possibly run low in the spirometer, exposing the subject to mild hypoxia, which can cause dizziness, lightheadedness, and/or feelings of apprehension. However, this is unlikely to occur since subjects are closely monitored by the test operator, who can determine whether sufficient oxygen is present by observing the tracing on the instrument chart. If the subject experiences distress while breathing into the spirometer, he/she need only remove the mouthpiece to discontinue the test.



15. Total Body Water. No known risks are associated with this procedure.



16. Underwater Weighing. A risk of inhaling water is a risk during underwater weighing. This event is unlikely, and if it occurs the risk to life is minimal, since sitting up will bring the head to the surface. Drowning during hydrostatic weighing has never been reported. At least three laboratory personnel will be in the building whenever underwater weighing is in progress (this is enough people to remove an unconscious person from the tank). Laboratory personnel are trained in specific emergency procedures for extricating an unconscious or disabled person from the tank, and an emergency alarm system is in place to summon aid to the tank. Subjects also may experience apprehension at being told to submerge themselves, or at becoming submerged. Subjects act as their own monitors, however, and if the apprehension is too great, they may remove themselves from the study.


B. EXERCISE



1. Carrying Tasks. Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are possible. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects the medical monitor identifies as being at risk for musculoskeletal injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test. [In addition, the ECG will be monitored during the carrying task to identify any cardiac abnormalities. Should any abnormalities occur, the test will be terminated. Use the preceding if ECG is monitored.]


2. Field Measures of Physical Fitness. Performance of the field tests entails a risk of muscle strains, joint sprains, and tendon/ligament injuries. The medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects identified by the medical monitor as being at risk for musculoskeletal injuries will be precluded from participating. Subjects will be instructed and closely monitored to assure that they adhere to proper technique, and test monitoring will reduce these risks to minimal. Subjects can remove themselves from the test at anytime. In addition, each subject will be required to perform stretching maneuvers prior to participation in the field tests.


3. Incremental Lifting Machine (ILM). Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are risks. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects the medical monitor identifies as being at risk for musculoskeletal injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test.



4. Isokinetic Strength Measurement. Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are risks. A very slight risk of injury to a blood vessel exists. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects the medical monitor identifies as being at risk for musculoskeletal injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test.



5. Isometric Strength Measurement. Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are risks. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects the medical monitor identifies as being at risk for musculoskeletal injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test.



6. Maximal Exercise Test. An inherent risk is associated with any exercise test. The possibility always exists of certain abnormal responses during exercise, which can include abnormal heart beats and heart rhythm disorders, and, in rare instances, heart attacks. The literature for maximal exercise testing indicates a mortality rate less than 1 death per 10,000 tests, and a risk of nonfatal complications of 0.02 to 2.4 per 10,000 test in patients who are high risk, elderly, or have coronary heart diseases. The risk will be much lower in the healthy population to be studied. To minimize the risks associated with strenuous exercise the medical monitor will examine and interpret a resting ECG prior to acceptance of any volunteer into a study. Each volunteer will complete a medical history questionnaire to screen for any contraindication to maximal exercise and to identify any family history of heart disease. During the maximal exercise test, heart rate will be monitored for abnormalities of rate and rhythm. Aberration in rate and/or rhythm suggesting cardiac dysfunction or myocardial ischemia will serve as a criterion for stopping the test. A physician trained in Advanced Cardiac Life Support (ACLS) will be on-site for all maximal stress tests. During all exercise tests, personnel trained in cardiopulmonary resuscitation will be available to render emergency aid. In addition, a completely equipped emergency cardiac crash cart will be immediately available and will include drugs and equipment necessary to provide ACLS. 



7. Muscular Power. Rupturing a blood vessel or other consequences of elevated blood pressure is possible during maximal strength testing. Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are also possible. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of blood pressure, musculoskeletal, or cardiac problems, or anything that might predispose the subject to injury. Subjects the medical monitor identifies as having a history of elevated blood pressure or as being at risk for injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test. 



8. Weight Training Machines. Muscle strains, sprains, tears, tendon inflammation, and other physical ailments are risks. Subjects act as their own monitors and are able to stop the test at any time. In addition, the medical monitor will review each subjects medical history questionnaire (Appendix [specify]) and medical records for a history of musculoskeletal or cardiac problems or anything that might predispose the subject to injury. Subjects the medical monitor identifies as being at risk for musculoskeletal injuries will be precluded from participating. Prior to testing, subjects will be instructed in and allowed to practice safe and proper technique. During the test, deviations from proper technique as well as any potentially dangerous behaviors will be cause for termination of the test.


C. SAMPLE COLLECTION



1. Blood




a. Catheterization. Insertion of an intravenous catheter into a forearm vein is a routine clinical procedure the medical community commonly performs to obtain multiple blood samples. The immediate complications may include slight pain during the entry of the needle into the skin, and possible dizziness, fainting, and irritation of the vein due to its contact with the catheter. Dizziness constitutes no long‑term harm, and immediate relief can be provided by having the subject put his/her head down between his/her knees or lie down. A hematoma may result from the catheter insertion, but this is more unsightly than it is risk producing. Other complications might include thrombosis of the vein due to trauma or infection. These complications are extremely rare. No risks are associated with the heparin flushes, since the dose of heparin is minuscule. The catheter will be inserted no longer than [specify number] hr. A trained [specify] experienced in various venipuncture techniques  will perform catheter insertion and all blood draws. Aseptic technique, including sterile disposable blood collection apparatus, and adherence to standard medical precautions reduce risk to a minimum. The blood-handling protocol described in NAVHLTHRSCHCEN INSTRUCTION 6210.3 will be followed.




b. Venipuncture. Venipuncture is a routine clinical procedure the medical community commonly uses to obtain blood samples. The immediate complications may be slight pain during the entry of the needle into the skin, possible dizziness, and syncope. Dizziness or syncope constitutes no long-term harm, and immediate relief can be provided by having the subject put his/her head down between his/her knees or lie down. Additionally, a hematoma may result from the venipuncture, but this is more unsightly than risk producing. Late complications might include thrombosis of the vein due to trauma or infection. These complications are extremely rare. Aseptic technique, including sterile disposable blood collection apparatus, and adherence to standard medical precautions reduce any risk to a minimum. A trained [specify] experienced in various venipuncture techniques will perform all blood draws. The blood-handling protocol described in NAVHLTHRSCHCEN INSTRUCTION 6210.3 will be followed.



2. Urine. No risks are associated with provision of urine samples.


D. COLD



1. Cold-Pressor Response Test. Risks associated with the cold-pressor response include rapid changes in blood pressure upon exposure to cold water and rare cardiac abnormalities during the hand immersion. The subject will be monitored constantly, and, if the subject exhibits any signs of distress, the test will be terminated. In addition, the testing will be terminated upon request of the subject. Some cold discomfort will be experienced from having the hand immersed in ice water.



2. Cold-Water Immersion. Cooling to a rectal temperature of 36C is safe and within the tolerance of human subjects. Immersion in cold water can result in hypothermic core body temperatures (<35(C). The risk of developing hypothermia at any given water temperature depends on characteristics of both the individual and the exposure conditions. Factors such as water temperature, percent body fat, total body surface area, fitness, clothing, and level of exercise can affect the thermoregulatory responses of the individual. To minimize risk during cold-water immersion, volunteer core body and extremity (finger and toe) temperatures will be monitored [continuously or specify intervals]. Subjects may experience discomfort from the cold upon initial immersion. The discomfort will ease after a few minutes, although subjects will continue to feel cold throughout the immersion. This type of cooling procedure provides less discomfort than air cooling. [Protocols with insulative clothing and exercise may require hyperthermia risks to be described.]


3. Cooling Vest. This device entails little risk. However, initial donning of the vest may cause an extreme cold or chilling sensation, skin redness, or blanching over the torso area. Vasoconstriction secondary to the ice vest may result in a headache if the thermal environment is not hot enough or the activity level strenuous enough to warrant wearing the vest. Any incidence of skin blanching or headaches should diminish without any long-term adverse effects once the vest is removed. Skin irritation or, in rare cases, allergic reaction (e.g., urticaria, and inflammatory infection) can occur if the ice vest is worn in direct contact with the skin. This will be avoided by preventing any direct contact with the skin.



4. Low Ambient Temperature Environments. Exposure to cold environments carries with it the risk of cold injury (i.e., superficial cold injury, hypothermia). Skin injury may result in permanent local neurovascular instability or gangrene. Clinical hypothermia is defined as a core body temperature of 35C and may result in lethargy, mental confusion, hallucinations, partial or total loss of consciousness, slowed or arrested respiration and slowed, irregular, and ultimately arrested heartbeat. The medical monitor will review each subjects medical records and medical history questionnaire for conditions that may predispose him/her to cold injury (i.e., previous history of prior cold intolerance or cold injury, or circulatory disorder) prior to acceptance into the study. Prior to each exposure, volunteers will undergo daily screening to see if anyone has used any medications and/or alcohol within the last 24 hr. Vital signs also will be remeasured. During testing, core body temperature and skin temperatures will be continuously monitored. If a volunteer reaches NHRC removal criteria (outlined in the safety precautions) the volunteer will be removed from the study, and warming procedures will be initiated. Qualified medical personnel, facilities, and equipment will be available as required by the NHRC IRB and as outlined in the safety precautions. 


E.
HEAT



1. High Ambient Temperature Environments. Exposure to hot environments carries the risk of either excessive fluid loss (i.e., dehydration, heat exhaustion) or failure of heat loss mechanisms to compensate (i.e., heat stroke). Heat exhaustion is characterized by volume depletion whereas heat stroke is characterized by neurological compromise. Heat stroke is a true medical emergency and unless promptly treated results in convulsions and death or permanent brain damage. Heat exhaustion predisposes heat stroke. 



Profuse sweating during exercise in the heat is a normal physiological response. Over a period of time, however, continuous sweat loss can lead to dehydration if the fluid is not replaced and/or if body temperatures are elevated. Symptoms of heat exhaustion include nausea, vomiting, headache, dizziness, and profuse sweating. Signs are consistent with volume depletion and include hyperventilation (rapid breathing), tachycardia (rapid heart rate), and hypotension (low blood pressure). Body temperature is normal or slightly elevated due to the ability to sweat. The signs and symptoms of heat stroke include hyperpyrexia (high body temperature), hot, dry skin, pallor, and almost any neurological abnormality, such as altered sensorium, combativeness, hallucinations, unconsciousness, or paralysis.



The medical monitor will review each subjects medical records and medical history questionnaires for conditions that may predispose to heat stress (i.e., previous history of heat injury, acute febrile illness, hypotension, hypertension, use of medications that predispose to heat stress) prior to acceptance into the study. Prior to each exposure, volunteers will undergo daily screening to see if anyone has used any medications and/or alcohol within the last 24 hr. Vital signs and urine specific gravity also will be remeasured, as will urine hCG if the subject is female. During testing, core body temperature will be monitored [specify continuously or at what intervals]. [Fluid consumption throughout this study will be ad libitum. The amount of fluid consumed is not limited, but a minimum of .5 l per hour will be enforced. Include the preceding unless it conflicts with the protocol.] If a volunteer reaches NHRC removal criteria (outlined in the safety precautions) the volunteer will be removed from the study, and cool-down procedures will be initiated. Qualified medical personnel, facilities, and equipment will be available as required by the NHRC IRB and as outlined in the safety precautions. 


F. MISCELLANEOUS



1. Reduced Inspired Oxygen. No danger is associated with a healthy individual breathing air with an O2 content equivalent to that of an altitude of 10,000 feet. Initially, the subject may feel slightly lightheaded, but this will subside with time. NHRC personnel will constantly monitor gas flow to the reservoir and O2 content to prevent inadequate reservoir bag volume and ensure an appropriate gas mixture.



2. Psychophysiological Scales. No risks are associated with responding to these scales.

IV. TEXT FOR SAFETY PRECAUTIONS AND EMERGENCY PROCEDURES SECTION


A. MAXIMAL EXERCISE TESTING



1. Medical Screening. The medical monitor will review each volunteers medical record, medical history questionnaire (Appendix [specify]), and baseline 12-lead ECG prior to the volunteers acceptance into a study. Volunteers who present an additional need for cardiac screening based on the medical record review or medical history questionnaire (i.e., history of smoking, family history of cardiovascular disease), may undergo further testing (i.e., serum lipid profile, physical examination), as the medical monitor deems necessary, prior to being cleared to participate in the study. The baseline ECG will be performed within 1 month of the beginning of the study. 


On the day of physiological testing, each volunteer will fill out a screening questionnaire (Appendix [specify]) to ensure that no apparent acute or current condition exists that would jeopardize health or safety. 



2. Medical Coverage. The medical monitor will be immediately available, (on-site) during eq \O() O2max testing. The principal investigator or associate investigator will be present (within 1-min response time) during testing. In addition, a Navy corpsman with current certification in "one-person cardiopulmonary resuscitation," as taught by the American Heart Association Basic Life Support course, will also be present. Emergency cardiac supplies and equipment (including defibrillator), sufficient for providing Advanced Cardiac Life Support, will be immediately available at the testing site. 



3. Physiological Monitoring. Baseline vital signs (blood pressure, heart rate) will be taken, and the medical monitor will clear the volunteer prior to commencing testing. During testing, dynamic ECG monitoring of the volunteers heart rate and rhythm will be obtained and testing will be stopped if abnormalities of rate and/or rhythm occur that suggest cardiac dysfunction or myocardial ischemia. When testing is complete postexercise vital signs will be taken, and the medical monitor will clear the volunteer prior to being released from participation in the study. 



The criteria for further medical review after exposure will include either of the following:




a. The subject suffers bodily injury during exercise, or




b. The volunteers vital signs (or other measured physiological parameters) do not return to baseline levels following exercise. 



4. Removal Criteria. Testing will be terminated if the technical quality of monitored information becomes unsatisfactory or if any of the following limits is reached: 




a. a tachycardia of >80% of the volunteers maximum heart rate at rest or >90% during or following exercise; 




b. any recorded heart rate >210 beats per minute except during determination of VO2max; 




c. any inappropriate increase or decrease in heart rate or significant change in rhythm; multiple, multifocal, or paired premature beats;




d. either the systolic blood pressure falls below 100 mmHg, the diastolic blood pressure increases by more than 20 mmHg above its resting level, or the diastolic pressure exceeds 100 mmHg;




e. lightheadedness, confusion, ataxia, pallor, cyanosis or nausea; or




f. volunteer requests to stop.



5. Emergency Plans. In the event of an emergency all testing will cease and the emergency medical services system will be activated. Cardiopulmonary resuscitation, defibrillation and Advanced Cardiac Life Support will be provided if necessary. 


B. COLD (Cold-Water Immersion or Low Ambient Temperature Environments)



1. Medical Screening. Test subjects will be medically screened to exclude those with a history of prior cold intolerance or cold injury, recent alcohol use (within 24 hr), circulatory disorder, or other conditions posing unacceptable risk for the subject. No subject will be allowed to participate who has had recent use of any medication that may interfere with body temperature regulation or shivering. 



2. Medical Coverage. [The extent of medical coverage is determined on a case-by-case basis by the NHRC IRB but should be covered in this section using guidance from NAVHLTHRSCHCEN INSTRUCTION 6500.1 and/or the medical monitor. Provide a description of who or what facility is responsible for medical coverage, and the level of care available (e.g., Advanced Cardiac Life Support, Level 1-4 Trauma Center).]





The principal investigator or associate investigator will be present (within 1-min response time) during testing. In addition, a Navy corpsman with current training in "one-person cardiopulmonary resuscitation," as taught by the American Heart Association Basic Life Support course, will always be present. 




3. Physiological Monitoring. [This section should include a description of physiological measurements, such as heart rate, blood pressure, core body temperature, body weight, specific gravity, hCG or ECG monitoring that will be collected. Include when and how measurements will be obtained: (a) prior to initiating a study, (b) during the testing session, and  prior to releasing a volunteer from the testing session.] 



The criteria for further medical review after exposure will include either of the following:




a. the subject suffers bodily injury during exposure, or




b. the volunteers vital signs (or other measured physiological parameters) do not return to baseline levels following exposure. 


4. Removal Criteria. Exposure to the cold environment will be terminated if the technical quality of monitored information becomes unsatisfactory or a test subject reaches the removal criteria as follows:




a. Core Body Temperature.





I. The upper limit of core body temperature will be 39.2(C at rest or 39.5(C during exercise.





ii. The lower limit of core body temperature will be 35.5(C.





iii. The maximum allowed rate of change in core body temperature in 5 min will be 0.6(C. An exception to this limit will be allowed during the first 10 min of exercise, regardless of the ambient conditions.




b. Skin Temperature.





I. [Immersion or Cold Exposure] will be terminated when any skin temperature is 9.0(C or lower for a period of 30 min or longer.





ii. [Immersion or Cold Exposure] will be terminated when any skin temperature is 4.0(C or lower at any time during immersion.




c. Other Signs or Symptoms. [Immersion or Cold Exposure] will be terminated when the volunteer feels numbness or tingling in any extremity (fingers, hands, toes, feet) or other body location or shows evidence of skin blanching at any site.



5. Treatment of Hypothermia. Rewarming techniques for the treatment of hypothermia, in order of severity, will include:




a. passive rewarming (removal from cold environment, insulation), 




b. active rewarming (warm-water immersion, heating blankets, drinking warm fluids, heated objects),




c. active core rewarming (inhalation rewarming, heated IV fluids, GI tract irrigation), and




d. If necessary, Basic Life Support and/or Advanced Cardiac Life Support procedures will be initiated.



Subjects whose physiological parameters reach removal criteria will be taken from the cold environment, provided insulation (blankets or sleeping bags), and will have their vital signs monitored every 5 min until stable. It is anticipated that passive rewarming will be sufficient for the vast majority of study scenarios. If subjects do not sufficiently respond to passive rewarming (signs and symptoms remain unchanged for more than 1 hr) the medical monitor will be notified, and active rewarming will be provided. 



Severe hypothermia constitutes a medical emergency. In the unlikely event that a subjects vital signs or cardiovascular status become compromised, the core temperature reaches 32C, or the subject shows symptoms consistent with severe hypothermia (shivering ceases, disorientation) the subjects will be transferred immediately to the appropriate medical treatment facility, via ambulance, for active core rewarming. 



6. Climatic Chamber Safety Measures. Climatic chambers have been used for numerous NHRC human studies. Temperature and relative humidity will be monitored and controlled electronically. In addition, the investigators will continuously monitor and record these parameters during the entire test period.



7. Cold-Water Immersion Safety Measures. 




a. Immersions will be conducted so that the volunteer can breathe freely at all times.




b. Immersions will be conducted so that the

 volunteer can communicate with researchers at all times.




c. Emergency body rewarming procedures will be available at all times when volunteers are tested.




d. Adequate research staff will be available to extract the volunteer from the immersion apparatus should an untoward incident occur.


C. HIGH AMBIENT TEMPERATURE ENVIRONMENTS



1. Medical Screening. The medical monitor will review each volunteers medical record and medical history questionnaire to exclude those with a history of circulatory disorder or thermal intolerance (unless the study design specifically addresses the use of test volunteers with such history). No individual will be allowed to serve as a test volunteer if he/ she has had a recent history of significant skin disease, or fluid imbalance (<72 hr), of any medication use that may interfere with body temperature regulation, unusual fatigue, acute febrile illness, or generalized infectious illness. 



On the day of physiological testing, volunteers will fill out a screening questionnaire to ensure that no apparent acute or current condition exists that would jeopardize health or safety. Examples of such conditions include excessive fatigue, musculoskeletal injuries, infection, current medications, or excessive dehydration. Fluids will be provided ad libitum to volunteers during the testing period.



2. Medical Coverage. [The extent of medical coverage is determined on a case-by-case basis by the NHRC IRB but should be covered in this section using guidance from NAVHLTHRSCHCEN INSTRUCTION 6500.1 and/or the medical monitor. Provide a description of who or what facility is responsible for medical coverage, and the level of care available (e.g., Advanced Cardiac Life Support, Level 1-4 Trauma Center)].



The principal investigator or associate investigator will be present (within 1-min response time) during testing. In addition, a Navy corpsman with current training in "one-person cardiopulmonary resuscitation," as taught by the American Heart Association Basic Life Support course, will always be present.



3. Physiological Monitoring. [This section should include a description of physiological measurements, such as respiratory rate, heart rate, blood pressure, core body temperature, body weight, specific gravity, hCG or ECG monitoring that will be collected. Include when and how measurements will be obtained: (a) prior to initiating a study, (b) during the testing session, and  prior to releasing a volunteer from the testing session.]


The criteria for further medical review after exposure will include either of the following:




a. The subject suffers bodily injury during exposure, or




b. The volunteers vital signs (or other measured physiological parameters) do not return to baseline levels following exposure. 



4. Removal Criteria. Exposure to the hot environment will be terminated if the technical quality of monitored information becomes unsatisfactory or a test subject reaches the removal criteria outlined as follows:




a. Rectal temperature or its equivalent may not be allowed to rise more than 0.6C per 5 min of exposure. This rate of rise in core body temperature may be exceeded only during the initial 10 min of exercise.




b. Rectal temperature or its equivalent may not exceed 39.2C at rest or 39.5C while exercising.




c. Heart rate may not exceed 80% of the subjects maximum heart rate for a period of 5 min at resting conditions, or 90% maximum heart rate for 5 min during or following exercise conditions. Maximum heart rate is defined as the maximal heart rate attained during maximal oxygen uptake ( eq \O()O2max) testing. [Maximum predicted heart rate (220 - age = maximum predicted heart rate) may be utilized only if eq \O() O2max testing was not performed under the given research protocol.] Additionally, the subjects heart rate will not be allowed to exceed 210 beats per minute at any time, except during determination of eq \O() O2max in normal ambient conditions.




d. Symptoms consistent with impending heat illness.



Upon completion of their test and prior to their release, the hydration status of all subjects will be checked to determine if >2% dehydration has occurred. Three variables will be evaluated prior to releasing subjects from NHRC:



a. A posttest blood pressure will be taken; if found to be hypotensive, .25 l of fluid will be consumed every 15 min until blood pressure responds to a normo-tensive level.



b. A posttest urine sample will be measured for specific gravity; if the value is >1.028, .25 l of fluid will be consumed every 15 min until the value is <1.025.



c. A posttest body weight will be compared with the pretest weight; if the weight loss is >2%, .25 l of fluid will be consumed every 15 min until the posttest weight is within 2% of the pretest weight.



5. Treatment of Hyperthermia. If the subject reaches removal criteria, or if symptoms of heat exhaustion or heat stroke are present, the subject should be removed from the [heat chamber and/or heat retaining clothing], have cool water applied to the skin followed by fanning, and drink fluids that will be provided ad libitum.



If heat exhaustion or stroke is suspected the medical monitor will be notified, and the following procedures will be initiated:



a. If the subject is unable to drink or if there is concern about aspiration of oral fluid intake, the corpsman or medical monitor will place an intravenous line and fluids (5% dextrose  normal saline) will be infused at a rate of 200 to 300 ml/hr. In such cases, an adequate replacement volume may require 2 to 3 l of fluid. Vital signs, including an assessment of cardiac rhythm, will be monitored at least every 5 min.



b. If rectal temperature continues to rise or remains elevated above 40C then ice packs will be applied to the neck, axillae, and inguinal areas of the subject. If heat stroke is suspected, the subject should be immediately transferred to the nearest medical treatment facility.



c. If necessary, basic life support or advanced cardiac life support procedures will be initiated.


6. Climatic Chamber Safety Measures. Climatic chambers have been used for numerous NHRC human studies. Temperature and relative humidity will be monitored and controlled electronically. In addition, the investigators will continuously monitor and record these parameters during the entire test period.






