KC135 Student Flight Program

Life Science, Human Subject Studies

Samples and Examples

7.0 Rationale for the Use of Human Subjects

Human subjects are required for this study because we are examining XYZ and we need to make certain that the results are applicable to astronaut crew.         Or…  

Human subjects are required for this study because the purpose of this study is to examine the effects of sugar pills on the human cardiovascular system.

8.0 Study Schedule

Approximate Study Start date:

Approximate Study Finish date:

	Activity
	Date
	Duration

	Acceptance into the Student Flight Campaign
	December, 2003
	Milestone (no duration)

	Hardware build and assembled
	Flight – 4 months (spoken - 4 months prior to flight, or Flight minus 4)
	Milestone

	Orientation to subjects
	Flight – 3 months (Flight minus 3)
	3 hours

	Subject practice with hardware; training sessions
	Flight – 3 months
	2 sessions, 4-5 hours each

	Ground tests with subjects at University (to generate baseline)
	Flight – 2 months
	2 hours

	Final prep and checkout
	Flight – 3 days
	2-3 hours

	Flight Day 1 at Ellington Field
	Day of Flight
	1.7 hours

	Flight Day 2 at Ellington Field
	Day of Flight
	1.7 hours

	Post flight data collection and re-baselining
	F + 1 month
	2 hours


Data Privacy and Confidentiality

The data collected from the study will be used for educational and publication purposes.  Every effort to protect and maintain the confidentiality of the data and study records will be followed.  All data will be coded with subject identifiers removed, and the raw data securely stored.  Then add the specific steps you and your team will take to safeguard attributable data – where, exactly, will it be stored?  For how long?  What will happen to it next month, next year, or when you graduate?  Where will the raw data be stored?  Where will the computer disks or videotapes be stored?  What will happen to them eventually?
Plan for Video Taping

If the team is planning to use video to gather subject data, their plan would be inserted here.  Then they would add:

During the entire flight campaign (both in the air and on the ground), NASA videogra​phers and photographers will be taking both video and still images of students.  The video will be given to the teams, and the still images will be placed on a public NASA web site.  The images on the website will, therefore, be available to individual students, their team, other teams, and the general public.

Injury/Illness/Anomalous Data Reporting Procedures

In the event of physical injury or illness resulting from this study, the investigator will notify the subject and the JSC Flight Medicine Clinic.  If the injury or illness calls for immediate action or attention, NASA will provide or cause to be provided the necessary treatment.  NASA will pay for any claims of injury, loss of life or property damage to the extent required by the the Federal Employees Compensation Act or the Federal Tort Claims Act.  The subject’s agreement to participate shall not be construed as a release of NASA or any third party from any future liability, which may arise from, or in connection with, the study procedures.  Any anomalous data and/or adverse reactions shall be reported to the University, the Committee for the Protection of Human Subjects and the NASA/JSC Safety Office in accordance with NASA policies and procedures.

10.0 Safety Review Procedure

At the proposal stage, Test Directors at Ellington Field will examine the proposed hardware and procedures for safety, and rate the proposals using a Green, Yellow, Red system.  Proposals rated red (serious questions about safety) will not be selected.  Yellow proposals will be told of their deficiencies and warned to correct them or be grounded.

The CPHS will also examine the proposed hardware and protocols for safety, and surface any probable safety issues as part of their review.

Six weeks prior to the team’s arrival at EFD, Test Directors at Ellington Field will review the final description of test hardware and protocols, as submitted in the team’s Test Equipment Data Package.  All required JSC safety rules and guidelines will be followed, and appropriate JSC organizations (pressure vessel certifications, radiation safety, etc) will be asked to review TEDPs if applicable.

Upon arrival at EFD, test directors will again examine the as-built hardware for safety concerns.  All required JSC safety rules and guidelines will be followed, and appropriate JSC organizations (pressure vessel certifications, radiation safety, etc) will be asked to review student experiments at EFD, if applicable.

All student experiments will also undergo a standard Test Readiness Review on Monday of flight week.  Only experiments that pass all of these reviews will be allowed to fly.

Hazard Analysis

Here is one example of a few entries for a hazard analysis:

Hazard Number: 1

Title:  Sharp corners / edges / protrusions / protuberances

Hazard Description:

Operators or subjects may come into contact with sharp corners, edges, protrusions or protuberances that could cause cuts, abrasions, contusions, or eye damage.

Hazard Cause(s):

· Failure to cover or eliminate sharp corners, edges, protrusions and protuberances so that they cannot come into contact with operators or subjects
Hazard Control(s):

· Eliminate sharp corners, edges, protrusions and protuberances as much as possible in the design and fabrication of the treadmill mounting fixture.

· Remove protrusions and protuberances where possible.

· Cover un-removable sharp corners, edges, protrusions, and protuberances with foam padding, tape, or other coverings that eliminate the hazard.  Ensure that covering are well secured and cannot become dislodged during flight due to vibration or bumping by operators and subjects.

Hazard Number: 2
Title: High Voltage / Shock

Hazard Description:

Voltage supply for treadmill is 220 volts AC. Voltage supply for computer equipment is 110 volts AC. Both voltage levels are capable of causing burns, tissue damage, or cardiac arrest if an operator or test subject comes into direct contact with an exposed conductor.

Hazard Cause(s):

· Operator or subject having skin contact with an exposed conductor

· Operator or subject providing a conduction path with their body between voltage source an a grounding surface

· Short circuit between conductors and other metal surfaces that have bare skin contact with operators or subjects

Hazard Control(s):

· Ensure that all live electrical components are properly shielded from human contact by appropriate electrically insulating sheaths and containers.
· Ensure that all insulators for conduction wires and electrical components are in good condition and not at risk of breaking down and exposing conductors.
· Ensure that all electrical equipment is appropriately grounded.
· Operators and subject to wear rubber-soled footwear.
Hazard Number: 3

Title:  Test subject trip / fall while running on treadmill.

Hazard Description:

A test subject may stumble and fall while running on the treadmill.  When the falling subject comes into contact with the treadmill surfaces in an uncontrolled way, they could receive cuts, abrasions, contusions, or musculoskeletal damage.  Falling on the moving belt surface could also propel the subject rearward bringing them into contact with other parts of the treadmill or other equipment on board the aircraft.

Hazard Cause(s):

· Subject tripping and falling in an uncontrolled manner while running on the moving treadmill belt.

Hazard Control(s):

· Emergency stop button within easy reach of test operator and spotter.

· Handrail within easy reach of subject at all times.

· Spotter in close proximity to subject to catch them if they stumble.

· Elimination of sharp corners, edges, protrusions, and protuberances

· Clearance in front of and behind treadmill to allow subject to fall forward or fall backward from the treadmill without contacting other equipment.
Hazard Number: 4

Title:  Bungee failure

Hazard Description:

Bungees located on either side of the subject are used to provide vertical loading that keeps them in contact with the treadmill running surface.  If the bungees or attached mounting components fail, the subject could fall to one side or be projected from the treadmill. Due to spring loading, the sudden release of components could create projectiles.

Hazard Cause(s):

· Sudden release of spring-loaded components may create projectiles.
· Sudden release of one of two subject loading devices may cause subject to fall to side due to imbalanced loading condition.
· Sudden release of both bungees could cause subject to be propelled away from the treadmill as they take a running step.
Hazard Control(s):

· Triple rubber tube bungee design is inherently redundant.
· Fabric outer sheath over bungee serves as restraint and containment sheath in the event of rubber tube failure.
· Handrail for subject to catch hold of in the case of a fall.
· Spotter to catch subject in the case of a fall.
· Ensure a high factor of safety on components used to connect bungees to treadmill mounting fixture.
Hazard Number: 5

Title:  Muscle, tendon, or ligament strain

Hazard Description:

Subjects will perform moderate running exercise. As is normally the case with this type of exercise, there exists the possibility for muscle, tendon, or ligament strain.

Hazard Cause(s):

· Over extension of limbs or joints

· Insufficient warm-up of muscles

· Inadequate pre-exercise stretching of muscles, tendons and ligaments

Hazard Control(s):

· Five minute warm-up and ten minute stretch prior to take off
· Additional warm-up and stretch upon reaching cruising altitude prior to commencement of testing
· Limit maximum running speed to a moderate pace (7 mph)
· Use a spotter to minimize the likelihood of trips or stumbling that could cause inadvertent over-extension of limbs or joint
Here is another format that you might use for your hazard analysis entries:

A. PREFLIGHT ACTIVITIES

POTENTIAL (proximate and remote) HAZARDS - For each potential hazard provide the following information:

a. POTENTIAL HAZARD CAUSE

b. EFFECTS OF THE HAZARD.

c. ASSESSMENT: SEVERITY & PROBABILITY

Severity categories: Reasonable/Minimal

Probability categories: High/Medium/Low/Extremely Low

d. PROTECTION TO MINIMIZE RISKS

Include level of medical coverage required during experiment activities (if appropriate).

B. IN-FLIGHT ACTIVITIES

POTENTIAL (proximate and remote) HAZARDS - For each potential

hazard provide the following information:

Remember, motion sickness is always listed as a hazard for in-flight activities aboard the KC135 – please include it here.

a. POTENTIAL HAZARD CAUSE

b. EFFECTS OF THE HAZARD

c. ASSESSMENT: SEVERITY & PROBABILITY

Severity categories: Reasonable/Minimal

Probability categories: High/Medium/Low/Extremely Low

d. PROTECTION TO MINIMIZE RISKS

Include level of medical coverage required during experiment activities (if appropriate).

C. POSTFLIGHT ACTIVITIES

POTENTIAL (proximate and remote) HAZARDS - For each potential hazard provide the following information:

a. POTENTIAL HAZARD CAUSE

b. EFFECTS OF THE HAZARD

c. ASSESSMENT: SEVERITY & PROBABILITY

Severity categories: Reasonable/Minimal

Probability categories: High/Medium/Low/Extremely Low

d. PROTECTION TO MINIMIZE RISKS

Include level of medical coverage required during experiment activities (if appropriate).

Description of Risk of Motion Sickness

Parabolic flight causes some flyers to experience some degree of motion sickness that may lead to dizziness, nausea, and even vomiting in some cases.  Subjects and operators will be given the options of taking medication (usually a combination of Scopolamine and Dexedrine) to control the symptoms of motion sickness.  Whenever possible, preference will be given to using operators who are experienced flyers with low susceptibility of motion sickness.

11.0 Possible Inconveniences or Discomforts to Subject

Flying on the KC135 aircraft introduces possible inconveniences for the subjects of the study.  These include the possibility of motion sickness, disorientation, and dry mouth (from the anti-nausea medication).  There will also be an added inconvenience because subjects taking the anti-nausea medication must arrange to have a designated driver for a period of time following the flight.  

Inconveniences, discomforts and health-related risks which test subjects might encounter as a result of participating in this experiment are:

12.0 Extent of Physical Examination

All flyers will complete a medical examination performed by a qualified FAA Certified Aviation Medical Examiner (AME) or Designated Military Flight Surgeon.  The results will be recorded on a JSC Form 8500 and sent to the Physiological Training Office/SD at the Sonny Carter Training Facility for review.  Upon arrival at JSC, flyers will attend physiological training and a chamber run.  These activities will be scheduled by the Reduced Gravity Office at Ellington Field.

Additional medical evaluations or screening criteria required by this experiment are:

13.0 Availability of a Physician and Medical Facilities

The Student Program will provide (through the Reduced Gravity Office) a Flight Surgeon or Medical Monitor from the Occupational Medicine & Human Test Support group for every student KC-135 flight.  This experiment requires the following medical monitoring or facilities above and beyond that provided by the student program: 

The flight surgeon attending the TRR will be reminded of any special medical monitoring or facilities needed for this experiment during the TRR.
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Web Definition for Human Subject Research

Definition
· Research is Human Subject research when (as part of your experiment) you record or retain any of the following from a human subject:
· Physiological or Psychological data, or

· Human Factors data, or

· Feedback

· Good Examples of human subject data: 
blood pressure, heart rate, serum creatinine level, eye movement, error rate in a pointing exercise, ease of movement in a specific glove, strength of muscle contractions during treadmill exercise, answers to a feelings and attitudes questionnaire
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