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CDR Leslie “Wood” Kindling, MSC, USN 

SUSNAP President 

Aeromedical Safety Officer (AMSO) 

Commandant of the Marine Corps (Safety Division) 

Assistant Specialty Leader 

Arlington, VA 
 

Greetings SUSNAP Members,  

It gives me great pleasure to write this first “From the President” letter.  It is my sincere hope 
that I will improve the Naval Aerospace and Operational Physiology Program (NAOPP) in this role.  
Program improvement has been a goal of mine for several years and has led me to search out roles in 
which I can (to paraphrase the Army leadership definition) “… influence people by providing purpose, 
direction, and motivation to improve the program.”  Along these lines, I want to share some changes of 
which I am proud, but which may have ruffled some feathers as of late, and to share my belief on how 
my goal can best be achieved. 

NAOPP Awards:  the Good, the Bad, and the Ugly.  The Good:  these awards now are signed 
by a Flag Officer (Deputy Chief, Medical Operations).  This means our enlisted recipients each receive a 
Flag Letter of Commendation (FLOC) which equals one promotion point.  Our program was able to 
argue for the Admiral’s involvement because NAOPP awards are spelled out in the Manual of the 
Medical Department (MANMED) and thus owned by the Surgeon General.  As we are currently without 
an annual meeting where such awards are presented in front of our NAOPP colleagues, I pressed to 
have the awards sent to the parent command for presentation in front of those being supported by the 
outstanding efforts of the awardees.  The Bad:  getting FLOCs signed takes a lot longer than the 
previous Specialty Leader (SL) signed certificates which we handed out at the annual Fleet Air 
Introduction/Liaison of Survival Aircrew Flight Equipment (FAILSAFE) Conference after the NAOPP 
Planning Committee (NAOP

3
C) voted on the awards the night before.  The SL and I are already 

planning for Calendar Year 2014 awards so that the call for nominations can go out as close to 1 
January 2015 as possible.  The Ugly relates to how our awards process looked to me at the combined 
FAILSAFE Conference/In-service Management Panel (IMP) where the winners were announced not at 
the traditional FAILSAFE banquet, but at a ceremony where the Fleet Maintainers of the Year received 
what I recall were Navy Achievement Medals.  Here were some of the finest in our program (very few 
awardees were actually in attendance) being presented Of The Year Awards in plain blue pocket folders 
next to other Of The Year recipients getting those nice puffy blue Department of the Navy Award folders.  
This was a big motivator for me to press for the FLOCs and formal presentation at the parent 
commands. 

Achieving Program Improvement:  Effecting Change over Time.  As a junior officer, I repeatedly 
complained about how the Naval Survival Training Institute (NSTI), and the Student Naval Aerospace 
Physiology training, were not what they could or should be.  I forcefully stated a desire to NEVER get 
detailed to Pensacola, or to anything associated with NSTI.  Later this perspective softened, as I 
acknowledged change can often best be accomplished by working within the system.  I gladly took the 
role as Director, Aviation Survival Training Center (ASTC) Jacksonville, and I am proud to have had the 
opportunity to help shape a small part of our community’s future in the form of two interns -- LT Meeker 
and LT Shipman. 

Wanting to do more, I actively sought the Assistant Specialty Leader appointment, which has 
given me a great perspective on why and how individual billets get filled with seemingly unlikely 
candidates.  The decisions are not easy and many factors are at play, not the least of which is timing.  I 
believe being part of the NAOP

3
C should be high on every NAOP’s goal list.  The first opportunity to join 

the NAOP
3
C in one’s career is as the Junior Officer Representative (JO Rep).  Serving as the JO Rep is 

another great way to help promote and improve the program.  See the MANMED for more details on the 
NAOP

3
C and the JO Rep. 
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So, while I have modified my Pensacola stance from “no way”, to “I would go there, but only 
want to go there with some likeminded individuals”, to “I can make positive change there now if sent,” I 
know that landing there will depend on the needs of the Navy and of the needs of the NAOPP.  It will 
also depend, to a great degree, on timing. 

 Regardless of where my next set of orders takes me, I can be counted on to always do my best 
to support and grow our community. 

 

Regards,  

  Wood  

 

 

****************************************************************** 

************************************************* 

 

2013 Naval Aerospace and Operational Physiology Program Award Winners 

 

James Janousek Junior Enlisted Award:  HM2 (AW) Derrek D.Hanson (ASTC Pensacola) 
 

Robert Graham Senior Enlisted Award:  HM1 Michael Pena (MAG-36)  
 

Outstanding Naval Aerospace Physiologist Award:  LCDR David McEttrick (1st MAW) 
 

Outstanding Civilian Award:  Mr. Robert Lamon (ASTC Pensacola) 
 

Special Recognition Award:  CAPT David B. Service (retired) 
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CDR Leslie “Wood” Kindling, MSC, USN 

Aeromedical Safety Officer (AMSO) 

Commandant of the Marine Corps (Safety Division) 

Assistant Specialty Leader 

Arlington, VA 
 

 An article in the February 2014 issue of the Marine Corps Gazette provided a lesson I should 
have learned earlier. The article’s title was “Performance Evaluations” and came with the headnote: Say 
What You Mean. The author, Lieutenant Colonel Robert G. Bracknell, began the article by describing a 
captain under his charge who was “the best captain with whom [he] had ever worked”

1
. This Marine had 

chosen to resign from active duty after his obligated service which ended under another reporting senior. 
Under the new reporting senior the performance continued to be of the highest quality, but the reporting 
senior was asked by another officer, “Why are you wasting a good fitness report on a quitter?”

2
  The 

article is well worth reading as it prompted this author to reevaluate what she has learned correctly and 
incorrectly about the Navy’s Performance Evaluation System. 
 While not the same scenario as Lieutenant Colonel Bracknell relates, this author was reminded 
of another stellar performer who was recommended for a lower than accurate performance evaluation. A 
few years ago, this author was presented with a draft enlisted evaluation on one of her best first class 
petty officers ever, who unfortunately failed to select for chief and reached high year tenure. The EVAL 
was scored as straight 3.0s with words to this effect in block 43:  Member continues to be one of my top 
E6s, but is marked as 3.0 due to approved retirement date and to maintain reporting senior’s average so 
as to giving others the opportunity to move up. This theory made perfect sense at the time. Additionally, 
Navy Performance Evaluation System instruction limits the number of Early Promote promotion 
recommendations that a reporting senior can give

3
, so why waste one on someone who is retiring when 

someone else could benefit from it? Ultimately, it was and is the reporting senior’s decision on how to 
score members within their command. 
 While, the author does not recall what was on the final signed evaluation, she does 
acknowledge that the draft made sense at the time and seemed to help out others in the command.  The 
problem was that the draft was inaccurate and violated the BUPERS Instruction. FITREPs and EVALs 
are “used for many career actions, including selection for promotion, advanced training, specialization or 
sub-specialization, and responsible duty assignments. Timely, realistic, and accurate reports are 
essential for each of these tasks.”

4
 The word “accurate” brings the discussion in to one of ethics. 

Providing trait averages, rankings, or promotion recommendations that are inaccurate indicates that one 
is not living up to full moral stature as an Officer and Leader. 
 Reporting seniors are directed to “Use the same standards for trait grades and 
recommendations as are used for other members of the command.”

5
 Therefore, one is not graded on 

anything but performance, which is to say, one cannot be ranked based on time at the command, 
placement on the lineal list, or failure to select.  

 
——————————————- 
 
1
Bracknell, Robert G. "Performance Evaluations." Marine Corps Gazette. February 2014: 8-10. Print. 

2
Ibid 

3
Chief of Naval Personnel. (2011, Apr 20). Navy Performance Evaluation System (BUPERS Instruction 

1610.10C). Arlington, VA: Author. 
4Ibid 
5
Ibid  

 

Performance Evaluations, Leadership, 

 and Integrity 



666   

Society of United States Naval Aerospace Physiologists 

   

LCDR Daniel “Val” Immeker, MSC, USN (CAsP) 

Aeromedical Safety Officer (AMSO) 

Marine Aircraft Group 24 (MAG-24) 

Marine Corps Base Hawaii, Kaneohe Bay, HI 
 
 

 One of the advantages of belonging to the Naval Aerospace/Operational Physiologist 

(NAOP) community is the flexibility we demonstrate when called on to support opportunities 

that, at face value, might not seem within our professionally proscribed lanes.  Recently, one of 

these opportunities presented itself to me.  As the 1st Marine Aircraft Wing (1st MAW) NAOP, I 

received a request to provide physiological support and evaluation for an operational and testing 

event from the Program Manager of the Marine Expeditionary Rifle Squad – Systems 

Engineering, Interoperability, Architectures, and Technology Command (MERS-SIAT).  The 

testing event took place at the Jungle Warfare Training Center (JWTC), Okinawa, Japan and for 

over a week I had the great fortune to be embedded as an assistant investigator during a 

Tropical Uniform Field Evaluation Protocol. 

 The Tropical Uniform Field Evaluation Protocol is a joint collaboration between the 

Marine Expeditionary Rifle Squad (MERS), the Marine Corps Systems Command (MCSC) 

Program Manager - Infantry Combat Equipment (PM-ICE), and the Australian Defense Science 

and Technology office.  Travel funding was provided by MERS and the Marine Aircraft Group 24 

(MAG-24) command deck completely understood that a NAOP was an ideal candidate for this 

unique joint science and technology event. 

The Marine Corps is focused on current and future operations in the Pacific where the 

jungle environment is an important concern.  Marines require a uniform that mitigates the harsh 

environmental conditions, and wearing body armor and other equipment is an additional 

insulating source, thus thermal strain is one of the key physical parameters influencing combat 

effectiveness in the jungle environment.  The ability to dry out following precipitation and from 

perspiration was a key attribute of the textiles assessed in evaluation.  The end state of the 

Tropical Uniform Field Evaluation was to provide the Commander, MCSC with quantitative and 

qualitative data to support recommendations to the Commandant of the Marine Corps and 

Deputy Commandant for Combat Development and Integration regarding the efficacy of a 

tropical uniform for the Marine Corps.  Additionally, the evaluation provided physiological data of 

the effects of jungle operations that may influence the doctrine, organization, training, materiel, 

leadership and education, personnel, and facilities (DOTMLPF) process as the Marine Corps 

refocuses on the tropics as an operational environment. 

The objective of the field evaluation was to determine differences in the heat stress, 

drying characteristics, durability, and user preference of textiles used in six uniforms -- two 

baseline and four prototype.  The results will help determine a course of action in the research 

and development requirements of desired textiles for tropical uniforms.  The field evaluation also 

established baseline human performance and physiological characteristics of Marines operating 

in a tropical environment.  Measurement devices used during the evaluation included the 

Hidalgo physiological status monitors, Kett KJT-130 moisture meters, and core temperature 

pills.  As investigators, we accompanied the 30 Marine volunteers into the jungle, documented 

tasks, took moisture measurements, and recorded physiological data at predetermined intervals 

-- all easier said than done as we had to initiate a search and rescue effort on the first day for 

one of the civilian test investigators who became physically over-exhausted.  The uniforms were 

 Welcome to the Jungle 
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inspected by MCSC PM-ICE personnel at the end of each day for abrasion and wear, and extensive 

survey data were collected to determine user preferences.  The data are still being analyzed and 

reviewed, but I am confident the results will help determine the best textiles for uniform development, 

and may potentially identify other gaps associated with infantry equipment as well as the means to 

optimize human performance in a tropical environment. 

 Working with 

MERS was a unique 

opportunity and has the 

potential for future NAOP 

support and collaboration.  

First, some background 

on the MERS 

organization and mission:  

Systems Engineering, 

Interoperability, 

Architectures, and 

Technology (SIAT) 

Command is the MCSC 

organization responsible 

for leading Marine Air-

Ground Task Force 

systems engineering and 

integrations efforts.  

MERS is the division 

within SIAT responsible 

for applying a systems engineering approach to equipping, sustaining, and enhancing performance of 

the Marine rifle squad.  MERS efforts specifically address integration and configuration management of 

all components worn, carried and consumed by the Marine rifle squad that enhance lethality, flexibility, 

and survivability of ground combat arms forces.  These efforts are top priorities for the USMC.  MERS 

ensures that new equipment and tactics, techniques, and procedures (TTPs) integrate with existing 

fielded equipment and the human system.  Human Factors analysis and Human System Integration 

(HSI) are essential components of the MERS acquisition and operational implementation strategy. 

MERS has a capability gap in the areas of human physiology, HSI, and operational research 

execution.  MERS mission tasking is a perfect fit for a NAOP, with the emphasis on “Operational 

Physiologist” (OP).  An OP would greatly enhance the MERS mission with his or her knowledge of 

human physiology and optimizing human performance to coordinate operational physiology efforts in 

support of ground combat arms personnel.  In addition to MERS, an OP could support other MCSC 

Program Managers such as Infantry Combat Equipment (ICE), Optics, and vehicle platforms, 

coordinating physiological and HSI assessments across the operating forces and ensuring the efficient 

execution of operational and developmental test plans and field research protocols.  For NAOPs 

considering working with SIAT-MERS, I strongly recommend the following qualifications:  Defense 

Acquisition University courses Acquisition Management (ACQ-101), Systems Planning, Research, 

Development, and Engineering (SYS 101), and Test and Evaluation (TST-201); the online Human 

Research Ethics Training offered by the Collaborative Institutional Training Initiative (CITI); and Naval 

Post-Graduate School HSI certificate courses or an HSI degree. 

What initially seemed like an unusual support request, actually fit very well within the NAOP 

skillset as operational physiologists and human performance professionals, providing scientific 

advisement and support to the warfighter.  This opportunity was by far one of the most physically 

demanding and enjoyable experiences I’ve had the good fortune to execute. 
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 MERS was not only grateful for my expertise and willingness to get into the jungle mud, but they 

were eager to continue the collaboration.  A follow-on JWTC physiological study is scheduled for May/

June 2014 as high heat and humidity return.  Additional coordination with MERS has begun concerning 

their Marine Corps Load Effectiveness Assessment Program (MC-LEAP).  This program uses a 

multitude of physical events derived from OIF and OEF combat deployments, consolidated into a 

mobility course.  The end state of Marines running MC-LEAP is to provide a mobility metric to assess 

the impact of carrying equipment and provide a mobility Key Performance Parameter (KPP) in 

requirements documents.  Furthermore, we are developing an aircrew post-deployment survey similar to 

what MERS has collected from the ground combat element (GCE) forces for years.  The survey will 

focus on aircrew systems issues and the impact on mobility and human performance, which would add 

significance in driving aircrew systems changes. 

I believe that further collaboration with SIAT-MERS, and other MCSC Program Management 

offices, is an ideal area for a NAOP to have a significant, positive impact on warfighter effectiveness and 

is an opportunity our community should actively pursue. 
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LCDR Sean “Creature” McCarthy, MSC, USN 

Operational Physiologist, Force Preservation Department 

II Marine Expeditionary Force (II MEF) 

Camp Lejeune, NC 
 

 

Recent changes to the Aerospace/Operational Physiology chapter of the Manual of the 

Medical Department (MANMED;  change 143, chapter 14, section III dated 08 July 2013) 

highlight the unique and valuable capabilities that an Operational Physiologist can provide to the 

Marine Expeditionary Forces (MEFs).  I reported as the II MEF Operational Physiologist 18 

months ago with the expectation of getting out and about with my Marines to determine their 

human performance and human systems integration issues.  Building on my previous six years 

of Marine Corps AMSO experience, I assumed that I would coordinate with systems level 

commands and training entities, addressing the physiological concerns of ground combat 

personnel.  However, my initial motivation and plans were not well understood by the ground 

side, as the billet was more of a surprise and mystery to the command, and little coordination for 

the billet’s intended purpose and function was communicated to the command and my 

immediate supervisors.  So, this was an excellent opportunity to put some chalk on the clean 

slate, a once in a career opportunity to define a new billet. 

Soon after reporting, I found myself in the Force Preservation (FP) Office.  A MEF Force 

Preservation office is similar to a Marine Air Group (MAG) or Wing Safety Office, but primarily 

focused on ground safety efforts.  While an Operational Physiologist may easily fit within a FP 

office, the core elements of the FP mission (i.e., suicide awareness training, driver safety, 

Occupational Safety and Health Administration (OSHA) programs and requirements, radiation 

safety, etc.), do not exactly align with the intended purpose of the Operational Physiologist 

program per the MANMED.  So, I began to draft a plan to integrate myself in the FP department, 

while simultaneously attempting to execute the Operational Physiologist mission.  It became 

immediately apparent that training requirements addressing human performance and human 

system integration issues for ground combat arms personnel were managed either by an 

existing USMC training program or simply did not exist at all. 

It also became immediately apparent that the FP office was happy to have an additional 

body and completely unaware of what the Operational Physiologist program was established to 

support.  Thus, within five months of my arrival, I found myself filling a Safety Manager billet that 

the command could not fill with the required Government Service (GS) employee.  The 

command needed someone to ensure that ground safety programs were supported in Regional 

Command (Southwest) Afghanistan (RC(SW)) and I dutifully accepted the task even though I 

have never completed any of the ground safety or OSHA training required of GS safety 

professionals.  So, for 14 months, the last 12 at Camp Leatherneck, Afghanistan, I have been 

the go-to person for all safety-related issues within RC(SW).  The hidden opportunities that 

revealed themselves during this deployment allowed me to better focus and direct the future of 

the II MEF Operational Physiologist billet on my return to CONUS in 2014. 

 

 

 Operational Physiologist II MEF Billet 

Unlimited Possibilities 



101010   

Society of United States Naval Aerospace Physiologists 

      NAOPS and MERS NAOPS and MERS NAOPS and MERS ---   Part 2Part 2Part 2   

After about six months as the designated in-theater senior safety professional, I received a 

support request more germane to the intended purpose of a MEF Operational Physiologist.  The Marine 

Forces Command Naval Aerospace/Operational Physiologist (NAOP) asked if I could support an in-

theater human systems integration developmental test and evaluation event.  The Marine Expeditionary 

Rifle Squad (MERS) Program Manager was inbound to RC(SW) to conduct a multi-faceted, in the field 

evaluation of environmental threats and human performance degraders to ground combat arms 

personnel.  (Editor’s Note:  see LCDR Immeker’s previous article, the hyperlinks at the end of the article, 

or contact the new MERS OP, CDR Balcius, for more information about MERS). 

The primary focus of the MERS event was to examine thermal strain experienced by ground 

combat arms personnel during patrol and convoy operations.  MERS was also evaluating the 

capabilities of commercial-off–the-shelf noise dosimeters.  My role was to serve as the in-field 

coordinator for unit and personnel recruitment, as well as supporting the MERS research team as in-field 

assistant investigator.  In August, 2013, I traveled with the primary researcher to an outlying patrol base 

to support data collection on thermal heat exposure, caloric expenditure, and combat noise levels in a 

hot, high altitude, combat environment.  My familiarity with the command structure and access to the 

MEF command deck were critical to mitigating the Unit’s Command Deck concerns about impositions 

the MERS testing procedures might have on combat effectiveness and mission completion.  Ultimately, 

the Regiment granted authorization and 20 of the 30 company Marines agreed to participate.  

Fortunately my physiologist background and experience included familiarity with research methods and 

equipment, including a core temperature sensor that I had worked with in graduate school, and I had 

completed the Collaborative Institute Training Initiative (CITI) Human Use Protocol training, which 

allowed me to assist the MERS research team in ethically recruiting study participants.  My support role 

for this evaluation will continue in garrison, as I assist in the analysis of the environmental impact on the 

Marines’ heat tolerance levels. 

 Additionally, I became aware of the Science and Technology (S&T) Offices within II MEF (Fwd) 

and II MEF.  The Colonel in charge of S&T was interested in my Operational Physiology specialty and 

requested my input concerning an ongoing assessment of blast gauge sensors used to gather data on 

individual exposure to explosive acceleration and blast waves.  I coordinated meetings with medical 

experts, the S&T Officer, and EOD leaders to build command situational awareness on the current and 

potential capabilities of these products.  This led to my involvement with additional S&T programs 

including a separate blast gauge assessment, an Anti-Terrorism/Force Protection project using low-level 

radiation, and a protective sensor for working dogs.  Additionally, I was assigned to the S&T and 

Universal Needs Statement working groups as the human performance subject matter expert.  In 

November, 2013 I assumed the position of the II MEF(Fwd) Deputy S&T Officer as a collateral duty.  

The connections I made with company commanders and operations personnel allowed me to identify 

other operational physiology-based issues that could benefit from the NAOP expertise in human system 

integration and human performance enhancement.  Just such an opportunity occurred when I initiated a 

product test and evaluation (T&E) of cutting edge, modified combat gloves for ground troops in response 

to a combat mishap where three Marines received severe hand burns.  This T&E effort expertly 

leveraged the NAOP network from NAVAIR to MARFORCOM for technical expertise and access to 

military-approved products to use during the evaluation.  Acquisition support from MARCORSYSCOM 

may facilitate further T&E efforts should the glove evaluation receive a positive endorsement based on 

end-user survey results.  I have also started to research a problem concerning bruising from side Small 

Arms Protective Insert (SAPI) plates brought to my attention by Second Marine Division ground troops. 
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Both projects have led to a positive relationship with the II MEF S&T Office at Camp Lejeune.  The II 

MEF S&T Officer is interested in fostering the S&T/Operational Physiologist relationship, and has 

offered a place in the S&T Office for future Operational Physiologists.  As a community, we NAOPs need 

to solidify these opportunities and fulfill our primary role as allied health scientists providing scientific 

expertise. 

 When I reported as the II MEF Operational Physiologist, the Marines were unaware of the 

capabilities the nascent MEF NAOP program could support, but they quickly leveraged the in-theater 

presence of a human performance and systems integration subject matter expert.  Acting as the 

interface between strategic S&T efforts and tactical execution of human performance protocols is an 

area in which the NAOP community excels.  We should continue to forge down this path for the sake of 

the USMC ground combat-arms professionals we are tasked to support.  The synergies gained through 

a growing rapport with MERS ensure coordinated support for human performance and human systems 

integration efforts under a long established program of record.  With this kind of engagement, the MEF 

Operational Physiologist program is just beginning to scratch the surface with the physiological support 

NAOPs can deliver to the Marines. 

 My past 18 months as the II MEF and II MEF(Fwd) Operational Physiologist has been quite a 

ride.  I learned that our capabilities as operational physiologists are neither needed nor desired in the 

ground safety world; instead, there is a place for us in support of S&T.  An experienced operational 

physiologist is a desired member of the S&T division - versatile enough for fieldwork or paperwork, and 

unique enough to the Marine Corps to be a true force multiplier, all of which is in line with the Surgeon 

General’s priorities of readiness, jointness, and value.  Our strength is the capability to support not only 

S&T, but also the operational divisions through scientific advisement with respect to human systems 

integration, human performance, and biomedical technology development. 

 Lastly, I whole heartedly believe in the Marine Corps Tactical Safety Specialist program 

because, by design and intent, it is the operational safety officer.  These safety professionals go through 

extensive training to learn federal policy for job safety, fire safety, motor vehicle safety, and electrical 

safety.  They are trained inspectors to support safety programs and policies, and they are the 

professionals to whom the USMC has assigned safety responsibilities.  Operational Physiologists by 

academic training, military training, and experience are scientists, instructors, and advisers in human 

performance, human systems integration, and survival training.  Operational physiologists provide added 

value to the Marine Corps, but we need to be placed within the appropriate division and employed in the 

best possible way to provide what is articulated in the MANMED - a strong operational science adviser 

who can bridge the divide from strategic HSI initiatives to tactical-level improvements in warrior 

performance in the combat environment. 

 

The Marine Expeditionary Rifle Squad (MERS) Mission: 

 

Defense Update - Marine Rifle Expeditionary Squad (2007) 

http://defense-update.com/products/m/mers_usmc_squad.htm 

 

Soldier Modernisation - Moving Forwards, (Summer, 2008) 

http://www.soldiermod.com/summer-08/prog-mer.html 

 

Soldier Modernisation - MERS Asks its Questions, (May, 2010) 

http://www.soldiermod.com/volume-5/mers.html 

 

Marine Corps Systems Command (19 March 2013) 

 
New digs equal new opportunities for Gruntworks team 

http://defense-update.com/products/m/mers_usmc_squad.htm
http://www.soldiermod.com/summer-08/prog-mer.html
http://www.soldiermod.com/volume-5/mers.html
http://www.marcorsyscom.marines.mil/News/PressReleaseArticleDisplay/tabid/8007/Article/139826/new-digs-equal-new-opportunities-for-gruntworks-team.aspx
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LT Eric “Swede” Anderson, MSC, USN 

Aviation Survival Training Center, Whidbey Island 

Naval Air Station, Whidbey Island, WA 
 

 

LT Nathan “Deuce” Noakes, MSC, USN (DC) 

Aviation Survival Training Center, Patuxent River 

Naval Air Station, Patuxent River, MD 

 

 

As Naval Aerospace/Operational Physiologists at 

Aviation Survival Training Center (ASTC) Whidbey Island 

and ASTC Patuxent River, we have the opportunity to 

train numerous rotary wing aircrew.  One of the routine 

classes we teach is Aviation Physiology and Altitude Threats (a.k.a. the “hypoxia brief”).  Hypoxia is a 

well-known and accepted threat in the fixed-wing aviation community, but the lack of reported rotary 

wing hypoxia incidents has lulled the aviation community into thinking that hypoxia is not a problem for 

helo bubbas because of their low working altitudes (i.e., below 10,000 feet mean sea level (MSL)).  So, 

as we deliver the aviation physiology brief to rotary wing classes, we commonly see the students’ eyes 

glaze over when we ask if hypoxia is a concern for them, along with some head-shaking and a generally 

dismissive attitude on the topic.  Typical comments we hear are, “C’mon doc, hypoxia isn’t an issue”, 

and “We don’t fly high enough for this brief to be applicable.”  So, as aviation/operational physiologists, 

are we wrong in assuming that hypoxia isn’t an issue for the “low and slow” community of rotary wing 

aviation?  Is there room for a better understanding of the low altitude hypoxic threat, as well as improved 

gear, operational risk management (ORM), and crew resource management (CRM) to address it?  The 

answer is yes to both questions, and in this article we discuss factors that could lead to a low altitude 

hypoxic experience and how to mitigate the risk.  

 Smith (2005) surveyed Australian Army helicopter aircrew who operated at altitudes up to 

10,000 feet MSL about their hypoxic symptoms during flight.  Of the returned surveys, over 60% of pilots 

and over 80% of non-pilot aircrew experienced symptoms consistent with hypoxia.  There were several 

similarities in the hypoxic symptoms reported during the in-flight incidents, including incidents below 

10,000 feet:  usually only one crewman was noticeably affected; in many cases the affected aircrew was 

unaware of being incapacitated; and none of the affected aircrew lost consciousness.  In each case, the 

actions of other aircrew prevented a bad situation from getting worse.  Common symptoms noted 

included difficulty with calculations, lightheadedness, increased reaction time, euphoria, mental 

confusion, tiredness, tachycardia, headache, mood and personality changes, lack of communication, 

reduced visual acuity, and forgetfulness (Smith, 2005). 

In a recent class at ASTC Whidbey Island, a CH-53 aircrew member shared an experience he had with 

low altitude hypoxia. He stated that during his first deployment to Afghanistan, several Marines he flew 

with would stand in the helicopter exhaust during pre-flight to stay warm, thereby ‘bathing’ in carbon 

monoxide (CO).  When it came time to fly, some of these aircrew became incapacitated and even lost 

consciousness as the aircraft climbed through 9,000 feet. 

 In a personal experience while flying with Naval Air Station (NAS) Whidbey Island Search and 

Rescue (SAR), I (LT Anderson) noticed the effects of low altitude hypoxia while using night vision 

goggles (NVGs).  I experienced excessive fatigue, a little mental confusion, and a mild headache while 
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flying over 6,000 feet in the Olympic Mountains.  I removed my NVGs to see if the symptoms were the 

result of improper use.  To my dismay, my symptoms persisted until we dropped below 3,000 feet.  

Were my symptoms the due to mild hypoxia?  The result of not properly focusing the goggles?  Neck 

strain from the weight of the NVGs on my head?  Fatigue?  Or a combination of several stressors 

associated with the flight?  It could have been any numbers of these factors, and aircrew must be 

vigilant to all factors that may make them susceptible. 

 Unlike hypoxia at higher altitudes, hypoxic symptoms at lower altitudes are subtle and it may be 

very difficult to identify a hypoxic episode when it occurs.  The most common symptoms of low altitude 

hypoxia include difficulty concentrating, mental confusion, loss of critical judgment, light-headedness, 

and increased reaction time (Ernsting, 1984).  Due to the insidious nature and onset of these symptoms, 

they can be easily discounted or mistaken for something else (e.g., fatigue, thermal burden, dehydration, 

hypoglycemia, etc.). 

 There are several factors 

unique to rotary wing aircrew that 

may increase their risk for a low 

altitude hypoxic incident.  First, the 

oxygen (O2) demand of a rotary 

wing aviator is generally higher 

than that of other aircrew, 

particularly for aircrew in the back 

of the aircraft who have a higher 

level of physical activity in-flight.  

Second, rotary wing fly in open 

cabins, exposing them to CO and 

other volatile organic compounds 

released in aircraft exhaust.  Third, 

rotary wing aircrew are exposed to the operational environment and physical stressors in a more up-

close-and-personal basis (e.g., hot environments, body armor, low-level terrain hazards, greater threat 

of enemy contact, etc.), and these stressors can be major distracters making it easier to disregard 

hypoxia symptoms. 

 Ernsting’s Aviation Medicine textbook (Gradwell & Rainford, 2005) states that the normal 

“resting” subject has no hypoxia symptoms on ascent to an altitude of 10,000 feet when breathing 

ambient air.  The “resting” subject is what we see in our ASTC hypobaric chambers; however, rotary 

wing aviators are not at rest.  Pilots in a hover have an oxygen demand twice of what it would be at rest, 

and as the complexity of the flight tasks increase (e.g., instrument flying, low level hazards, etc.), the 

aviators’ oxygen demand increases even further.  Other normal flight activities such as winching, door 

gunning, and loading of cargo may place even greater metabolic and oxygen demands on non-pilot 

aircrew (Thornton, Brown, & Higenbottam, 1984).  This increased oxygen demand can quickly reduce 

blood O2 saturation levels (SpO2), even at altitudes well below 10,000 feet.  In a recent study by 

Wiseman, Kelly, Swanney, McNamara, & Beckert (2013), it was noted that at a pressure altitude of 

6,844 feet, SpO2 levels dropped to as low as 81% while exercising at an intensity of 40% VO2max.  In 

another study by Smith (2007), subjects exercised at sea level, 2000 feet, 7000 feet, and 9000 fee, and 

during mild exercise, hypoxemia and hypoxic symptoms resembled what would be expected at altitudes 

between 12,000-15,000 feet. 

 The threat and effects of CO poisoning are well researched.  Carbon monoxide combines with 

hemoglobin at the same location on the hemoglobin molecule as oxygen to form carboxyhemoglobin 

(COHb), thereby displacing oxygen from hemoglobin and decreasing the oxygen-carrying capacity of the 

blood.  Furthermore, CO has an affinity for hemoglobin 250 times greater than that of oxygen.  

Therefore, a carbon monoxide partial pressure of only 0.4 mmHg (the equivalent of less than one half 

part per thousand in air) in the lung alveoli would compete equally with standard sea level alveolar 

oxygen of 100 mmHg (i.e., blood saturation of 50% CO and 50% oxygen) (Guyton & Hall, 2011).  
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As blood CO saturation rises, there is a left shift in the oxygen-hemoglobin dissociation curve, reducing 

O2 delivery to the tissues.  So CO has a compound effect, it not only blocks oxygen from binding with 

hemoglobin, it also impedes the release of oxygen to the tissues.  When you add a climb in altitude, 

SpO2 levels can quickly drop below 87%, the clinical threshold for hypoxia. 

 Some research suggests that symptoms of CO poisoning do not appear until blood CO 

saturation surpasses 10% (Bunnell & Horvath, 1988).  So you could have a “normal” blood O2 saturation 

of 90% at sea level, with no overt symptoms, but impaired O2 delivery at the tissue level before you even 

take off, making it far more likely to become hypoxic at lower altitudes.  Worse yet, carboxyhemoglobin 

is not detected using a normal O2 pulse oximeter, nor does it cause cyanosis (it may actually cause skin 

redness or a “flushed” appearance), so if a Corpsman or Flight Surgeon were onboard, it would be 

unlikely they would readily notice a problem. 

 The Army has been successful in reducing the risk of hypoxia in rotary wing aviators by using 

the Portable Helicopter Oxygen Delivery System (PHODS).  Per the NAVAIR 13-1-6.4-5.2 manual, the 

PHODS is an aircrew-mounted oxygen delivery system, attached directly to the survival vest and 

helmet, that maintains SpO2 levels above 87% up to 18,000 feet cabin altitude, without restricting aircrew 

movement (U.S. Navy Naval Air Systems Command, 2008).  The device consists of a regulator, an 

oxygen pulse controller, nasal cannula, and oxygen bottle.  When full, the entire system weighs 

approximately 2.5 pounds and is roughly the same size as the survival egress air (SEA) bottle.   The 

POHDS delivers oxygen in the form of short pulses of 100% O2 through the nasal cannula as the helo 

climbs between 8,000 feet (±500 feet) to 10,000 feet pressure altitude.  The O2 supply increases through 

the regulator and oxygen pulse controller as user demand increases, and oxygen continues until the 

altitude sensed by the unit is below 8,000 feet pressure altitude.  POHDS provides adequate oxygen to 

the aviator for 2.3-3 hours depending on activity level.  Another mode of operation delivers oxygen on 

demand at any altitude, but depletes the oxygen bottle more quickly. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

U.S. Army rotary wing Portable Helicopter Oxygen Delivery System (PHODS) 

 

 Despite the Army’s success with POHDS, the Navy’s interim flight clearance (IFC) only allows 

non-combat CONUS SAR units to operate with PHODS.  Although its use is authorized, very few SAR 

units use PHODS due to how infrequently they fly above 8,000 feet.  As previously discussed, this is a 

concern because although the risk for developing significant hypoxia without supplemental oxygen at 

low altitudes is generally low, the effects of mild hypoxia are insidious and still present. 

Now that we know that low altitude hypoxia is a legitimate threat to the helo community, what can we do 

to mitigate the risk?  First, raising the awareness of the risk is essential.  As aerospace/operational 

physiologists, we need to ensure that aviators are aware of factors that increase their “physiologic 

altitude” (DeHart, 1977), and make low altitude hypoxia in the rotary wing community a well-known and 

respected threat.   

      Research ArticleResearch ArticleResearch Article   



151515   

Society of United States Naval Aerospace Physiologists 

 In the role of a human performance subject matter expert we can raise aviator awareness and 

vigilance to factors that contribute to low altitude hypoxia.  However, aviators will never “get onboard” if 

we don’t make the training personal, so ask your rotary wing aircrew if they have ever felt "off their 

game", fatigued, had a headache, or difficulty concentrating while flying above 5,000 feet.  Second, the 

value of dynamic hypoxia training (DHT) for rotary wing aircrew should not be underestimated.  Creating 

a hypoxic low pressure chamber profile would not be feasible due to lack of training fidelity, as well as 

needless exposure to the risk of decompression sickness; however, a modified reduced oxygen 

breathing device (ROBD) profile, combined with exercise to mimic in-flight activity and decrease SpO2 

levels, would prove beneficial to enhance awareness.  The Naval Air Warfare Center - Aircraft Division 

(NAWCAD) Human Performance Laboratory at NAS Patuxent River, MD employs this technique with a 

stationary recumbent bicycle and a ROBD to study on the effects of exercise on hypoxia and the 

performance of psychomotor tasks. 

 The knowledge aviators’ gain through didactic and dynamic training will increase their self-

awareness and enhance the ORM and CRM skills that the rotary wing community is known for, and 

potentially prevent a mishap. 
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 Dietary supplements are popular and often used to enhance performance, either for health 

promotion purposes or as a substitute for a healthy diet.  One popular type of supplement is 

multivitamins.  Studies suggest that up to half of all adults in the United States regularly consume 

multivitamins, and the use of multivitamins is on the rise (Kamangar & Emadi, 2012). 

 The primary source of information for most supplement users is often not a medical 

professional, but the internet or by word of mouth (Petróczi, Naughton, Mazanov, Holloway, & Bingham, 

2007).  Despite a lack of evidence as to multivitamin efficacy, the purported benefits have been 

espoused by numerous celebrities, including Nobel laureates, and this may contribute to the popularity 

and perceived benefits of multivitamins within the general populace. 

 Individuals may combine different supplements with multivitamins, believing the combination will 

have a positive synergistic effect and multiplying the physiological impact (i.e., if some is good, more 

must be better) (Soare, Weiss, Holloszy, & Fontana, 2013).  However, research indicates that despite 

significant word-of-mouth information, multimillion dollar ad campaigns, and celebrity endorsements, 

multivitamins are not beneficial for healthy adults who receive adequate nutrition through their diet.  The 

purpose of this article is to highlight some of the problems in determining multivitamin efficacy, the 

potential problems from multivitamin use, and to briefly discuss recently published findings. 

The task of determining the effects of multivitamins under various circumstances is confounded 

by a number of factors.  First, there is no agreed upon framework for conducting these types of studies, 

let alone the composition of the multivitamin(s) under analysis, which contributes to an overall lack of 

consistency across different studies and confusion in the literature.  Recent meta-analyses have 

attempted to sort through this confusion using stringent criteria to analyze existing studies, and have had 

some success in providing clarity on the issue.  Second, studies are not always well-designed, resulting 

in different methodologies producing different, often conflicting results (Petróczi, et al., 2007; U.S. 

Preventive Services Task Force, 2003; Fortman, Burda, Senger, Lin, & Whitlock, 2013; Morris & Carson, 

2003).  Finally, it is not always known how various compounds within multivitamins interact either with 

each other, with otherwise normal dietary intake, with other drugs, supplements, and medications, or 

with different biological responses under different conditions.  This can create situations where 

synergistic or idiosyncratic effects could amplify or attenuate the effects of multivitamins under some 

conditions but not others. 

Independent testing of multivitamins by Consumer Labs indicates that actual ingredient amounts 

may be well below or excessively above the listed label amount depending on the ingredient or 

supplement (Consumer Labs Report on Multivitamins, 2014).  Not all vitamins are long-term shelf stable, 

and shelf degradation could contribute to some of the reduced amounts recorded by Consumer Labs.  

To counteract this, manufacturers add amounts of vitamins above the listed label amount to ensure that, 

at a minimum, the promised amount is delivered.  However, this does not account for the excessive 

amounts of some vitamins described in the Consumer Labs report. 

Vitamins have a biological half-life of hours to weeks depending on the nutrient (Smithline, 

Donnino, & Greenblatt, 2012; Jones, Schoenmakers, Bluck, Ding, & Prentice, 2012), and are often 

required in only trace amounts in the diet.  The biological half-life can be further influenced by how and  

 absorbed into the bloodstream and stored in the body.11), accounting for the recommendation 

that many vitamins be taken with a meal. 

Are Multivitamin Supplements Beneficial?         
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where a particular vitamin is absorbed into the bloodstream and stored in the body.  For example, lipid-
soluble vitamins (e.g., vitamins A and D) are optimally absorbed into the bloodstream in the presence of 
lipids (Harrison, 2012; Haskell, 2011; Niramitmahapanya, Harris, & Dawson-Hughes, 2011), accounting 
for the recommendation that many vitamins be taken with a meal. 

Failure to take vitamins according to directions can result in situations where the vitamin can 

deliver a specified amount, but is unable to be absorbed by the body resulting in a lower delivered dose.  

On the other hand, excessive amounts of some vitamins and minerals (e.g., vitamin A, vitamin D, and 

selenium) can lead to serious health problems.  To prevent hypervitamin exposure, manufacturers often 

use precursor vitamins that are converted by the body into the desired vitamin;  however, precursor 

vitamins can still elicit idiosyncratic or synergistic effects. 

An example of this is the use of β-carotene, which is converted into vitamin A in the body.  

Excess β-carotene does not cause hypervitamin A exposure, but use of β-carotene has been linked to 

an increased incidence of lung cancer in smokers (U.S. Preventive Services Task Force, 2003), 

highlighting the potential for idiosyncratic or synergistic effects mentioned above.  Many foods such as 

milk, cereal, and juices are fortified with vitamins, making it difficult to determine just how much of any 

given nutrient an individual actually consumes.  Because it can be difficult to know how much is ingested 

on a daily basis, it can also be difficult to determine if an excessive amount was ingested - a vitamin 

overdose can occur over a prolonged period of time with potentially significant long term effects.  Known 

side effects of vitamin overdose include nausea, vomiting, diarrhea, and kidney stones. 

Data published by the National Academy of Sciences (NAS) Institute of Medicine lists the 

Recommended Daily Intake for individuals, as well as the upper tolerable limits where those limits are 

known (USDA Food and Nutrition Center).  The NAS data, along with information provided by the U.S. 

Department of Agriculture (USDA) National Nutrient Database for Standard Reference, indicate that 

normal dietary intake provides sufficient vitamins and minerals for the average person.  Recent research 

has examined whether healthy individuals need to consume multivitamins, whether multivitamins can 

reduce the incidence of chronic disease, and/or have an impact on mood or well-being (Kamangar & 

Emadi, 2012; Soare, Weiss, Holloszy, & Fontana, 2013; Fortman et al., 2013; Morris & Carson, 2003; 

Pipingas et al., 2013).  Results from these studies, and an examination of available data by the USDA 

(USDA Food and Nutrition Center; USDA Nutrient Data Lab), indicate there is no benefit from 

multivitamin supplementation in healthy individuals with access to a healthy diet. 

Individuals who are healthy, but deprived of one or more nutrients due to dietary restrictions 

(e.g. vegetarian, religious diets, etc.) or other underlying medical condition(s), may benefit from vitamin 

supplementation.  Under restricted dietary conditions individuals may be unable to receive sufficient 

nutrition as part of their normal diet and targeted vitamin therapy (specific use of one or more individual 

vitamins at specific dosages), or a multivitamin, may be indicated in these situations.  In addition, the 

continued use of vitamin therapy in some groups is still indicated, such the use of folic acid by women 

(Pipingas et al.2013).  Desired effects in these cases can often be achieved with targeted vitamin 

therapy and multivitamins are not necessary;  however, vitamins are not a substitute for a healthy diet. 

 No evidence has been found to support claims that healthy individuals need to consume a 

multivitamin provided they have access to a balanced diet.  In other words, simply changing a person’s 

nutritional intake can yield the same results as vitamin supplements under many circumstances.  Noted 

exceptions are individuals who are otherwise healthy, but cannot obtain sufficient intake of some 

nutrients without the use of multivitamin, or who are in a population where additional supplementation 

with one or more nutrients is advised.  It would seem logical that the targeted use of a single vitamin 

would be just as beneficial as a multivitamin, supplementing only the nutrient(s) needed rather than 

consuming excess quantities of additional nutrients already provided in adequate amounts in the diet.  

This reduces the likelihood of complications from synergistic side effects, as well as reducing the 

chances of long-term vitamin overdosing. 
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We are only beginning to understand how the many components of vitamin supplementation actually 

work.  Idiosyncratic and synergistic effects have been documented, the use of multivitamins in addition 

to fortified food products makes it difficult to determine how much of a particular nutrient is ingested, and 

additional supplementation of those nutrients with a multivitamin may lead to hypervitamin intake, all of 

which can lead to health problems.  For individuals considering the use of a vitamin or multivitamin, a 

discussion with qualified medical personnel is advisable before beginning any supplementation in order 

to determine if such a regimen is warranted, and to determine the best course of action. 
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         Community NewsCommunity NewsCommunity News   

 Command / CO/XO ScreeningCommand / CO/XO ScreeningCommand / CO/XO Screening   

 Promotions / SelectionsPromotions / SelectionsPromotions / Selections   

CAPT Rich Jehue, MSC, USN (Ed.D.) (CAsp) 

Commanding Officer, Field Medical Training Battalion - East 

 

CAPT Rita G. Simmons, MSC, USN (Ph.D.) 

selected to extend as 

Commanding Officer, Naval Medical Research Unit - San Antonio 

O-5: 

Chris Cooper 

 

O-4: 

Todd Anderson 

Cheryl Griswold 

Mike Tapia 

O-3: 

Brendan Carr 

Christopher Murr 

 

 Lateral TransfersLateral TransfersLateral Transfers   

LT “Opie” Logsdon from E-6B community 

LT Nicola “MoJO” Robinson from E-2C/D community 

 WingingsWingingsWingings   

LT Joshua Beeler - NAOP # 328 

LTJG Carlos Alvarez - NAOP # 329 

LT Diane Pietila—NAOP # 330 
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            Community NewsCommunity NewsCommunity News   

 Education / CertificationsEducation / CertificationsEducation / Certifications   

 RetirementsRetirementsRetirements   

LT Marcus “Goby” Gobrecht, MS, Exercise Physiology 

San Diego State University 

 

LT Christopher “VIP” Murr, MPH, Aerospace Physiology 

Uniformed Services University of the Health Sciences 

 

**************************************************** 

Aerospace Medical Association, Aerospace Physiology Certification (CAsP) 

LCDR Chris “Coop” Cooper 

LCDR Daniel “Val” Immeker 

LCDR Tyler “Virgin” Scheeler 

LT Christopher “VIP” Murr 

 

CAPT Gail “Jane” Hathaway - NAOP # 161 

After a diverse 26-year career that began in 1988, 

she held billets as the MAG-31 AMSO, MSC Detailer, OIC, NEPMU-6,  

Deputy Fleet Surgeon and JTF 519 Surgeon, U.S. Pacific Fleet, 

finishing as Commander, Navy Medicine Education and Training Command 

 

 

LCDR Frank “Bender” Ormonde - NAOP # 250 

LCDR Angela “Gracie” Baker - NAOP # 286 

 

Fair Winds and Following Seas! 
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